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Section I. Initroduction

CHAPTER 1. BACKGROUND

1. Purpose of this Publication. It is evident that the ma-
jority of the much publicized problems in civil aviation today result
from the concentrations of high density air traffic in the vicinities
of our larger urban population centers. Expressions like “air con-
gestion” and “aircraft noise and pollution” have become common-
place amongst air travelers and the residents of the cities. With ever-
increasing frequency, these topics are taking their places alongside
other priority issues of national import in the Executive and Legisla-
tive Branches of the Federal Government.

The remedial measures proposed for these problems have included
the construction of new “jetports” away from the built-up areas,
with price tags in the hundreds of millions of dollars; the develop-
ment of “satellite” fields for general aviation; the use of Vertical /-
Short Take-off and Landing Aircraft (VTOL and STOL) to take
advantage of available lower altitude airspace; restrictions on and
distribution of airline schedules; restrictions on general aviation usage
of major airports; and special operational procedures at existing
airports.

Unfortunately, many of these remedies treat the symptoms rather
than their common cause. The rapid advance in aviation technology
and the unprecedented growth in the number of users of air trans-
portation require creative planning on a systems basis and aggressive
marshalling of political and financial resources. Today we are faced
with a dual job, that of solving current problems and, at the same
time, planning for a future era in transportation that could over-
shadow today’s crisis.

This document, then, is in recognition of the need for guidance in
airport planning for the Nation’s large metropolitan areas. A large
metropolitan area is defined as one which has more than one publicly

owned airport and can be expected to have at least 500,000 popula-
tion or which generates annually over 250,000 scheduled airline en-
planed passengers within the planning time frame. It is these large
urban areas that are most significant in the national air transporta-
tion system. The principles set forth in this document can also be
used, in part, for correcting immediate problems and identifying
priority development requirements.

A joint publication of the FAA and National Association of State
Aviation Officials (NASAOQ), entitled “Planning the State Airport
System”, provides guidance for developing state airport system plans,
including, in a limited fashion, metropolitan airport system planning
guidance. That document and this manual should serve as core ma-
terial for a systematic approach to planning for the Nation’s airport
needs.

It is a fair contention that an SMSA centered airport system, which
often exceeds the boundaries of a given metropolitan area, might also
be considered “regional” in scope. Also, it may be appropriate to
combine the planning for two or more metropolitan areas on a “re-
gional” basis. The guidance in this document is applicable to such
“regional” planning.

2. AOCI/DOT/HUD Cooperative Effort. Airport planning
and development at the metropolitan level requires extensive coop-
eration and coordination between aviation interests and those
responsible for ground transportation and other areawide planning
and development activities. In recognition of this, the FAA and

Airport Operators Council International (AOCI), with the coop-
eration of the Federal Highway Administration (FHWA) and the

Department of Housing and Urban Development (HUD), developed
this document.
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— Promote the establishment of an effective governmental organiza-
tion for implementing the plan in a systematic fashion.

— Provide a framework for individual airport development pro-
grams consistent with short, intermediate, and long-range metro-
politan airport system requirements.

— Assure compatibility with the content, format, standards, and
criteria of the Federal Aviation Administration’s National Air-
port System Plan to the extent that applicable portions, if not all,
of the metropolitan airport system plan may be incorporaed
therein.

— Accomplish coordination of the metropolitan airport system plan
with the state airport system plan and regional air transporta-
tion plans.

™~

— Serve as a basis for coordinating plans for air navigation facili-
ties, airspace use, and air traffic control procedures.

— Inform public and private aviation interests, as well as the gen-
eral public, of aviation requirements, and create a general
awareness of the need for a systematic approach to planning and
developing airports in a metropolitan area,

— Develop the aviation portion of long-range fiscal plans and es-
tablish appropriate priorities for airport financing in short-term
governmental budgeting for public facilities.

— Optimize the use of land and airspace resources which are in-
herently limited in large metropolitan areas.

— Use air transportation facilities to help guide the growth pattern
of the metropolitan area and the state, according to comprehen-
sive planning goals and objectives promulgated by the community.

— Provide a planning organization which enables affected political
entities to participate in the planning of air facilities.

— Preserve those existing key public use airport facilities which are
consistent with the overall objectives of the long-range plan.

RELATION TO OTHER PLANNING
EFFORTS

CHAPTER 3.

5. Relation to Other Airport Planning Efforts. Large
capital investments have been made in airport development across
the Nation. The expenditure of development dollars is a result of
planning actions. One requirement of the metropolitan airport
planning process is the review of planning that has or is being done
in relation to total airport requirements in the metropolitan area.
The results of this review help determine if modifications to cur-
rent and past planning are required.

For example, the demand forecasts for an air carrier airport may
now project a high volume of general aviation activity based on past
experience, whereas a reduction in this forecast could reduce the
need for very expensive development that has been planned. By
the use of a metropolitan system approach, the provision of less
costly separate general aviation facilities in the right place at the
right time might well reduce expenditures and result in a better air
transportation system for the area.

The metropolitan airport system plan should be properly inter-
faced with the state airport system plan, with particular emphasis
given to dove-tailing the two plans in geographic areas which lie
immediately beyond the limits of the metropolitan area. It is in these
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A regional or metropolitan area government with planning respon-
sibilities would be ideal as a single unit for carrying out all functions
of the planning process. However, since this kind of governmental
unit is essentially nonexistent, one must look to other metropolitan
organizations. Typical metropolitan bodies which could best provide
the policy direction are Councils of Governments (COG’s), Regional
Planning Commissions or Councils, City/County Planning Agencies
and possibly State Agencies. With the increasing popularity of the
COG arrangement for areawide planning policy, a majority of the
metropolitan areas could have the COG as the policy unit. It is
strongly recommended that the policy unit be an areawide compre-
hensive planning agency with the inherent or delegated authority to
plan for comprehensive physical development and preferably for
physical, social, and economic development of the area within which
airport development may take place. The power to conduct com-
prehensive planning and to integrate more detailed functional plan-
ning efforts (airports, highways, mass transit, land use, etc.) with
one another is essential for effective metropolitan airport system
planning.

The following is a description of the typical policy bodies:

(1) Councils of Governments (COG’s). Councils of Governments
are voluntary associations of local governmental units. They
are created under acts of the state legislatures and exist pri-
marily as coordinative agencies among their member govern-
ments. They serve to coordinate planning activities having
regional implications, to prevent overlapping of various serv-
ices, and to recommend courses of action beneficial to the re-
gion as a whole.

(2)

(3)

(4)

Federal legislation and requirements have led to a rapid
increase in COG’s. In 1965, COG’s were made eligible for
Federal matching grants for undertaking planning programs
of regionwide application. The Model Cities and Metropolitan
Development Act of 1966 provided that a council could be
the recipient of a number of grants to foster metropolitan
development. Many COG’s employ a professional planning
staff; others rely mainly on the planning capabilities of their
respective member governments.

Regional Planning Commissions or Councils (RPC’s). In the
past, perhaps one of the most common planning devices has
been the Regional Planning Commission or Council, the di-
rectors of which represent the constituent political bodies. The
typical charge to these regional bodies has been to advise on
planning problems and to develop comprehensive long-range
plans for regional growth and development. Many regional
organizations resulted from a primary interest in transporta-
tion planning and have often been spawned by planning funds
made available by the Federal-aid Highway Program. Some
of the latter types have subsequently broadened their concern
to include multiple aspects of regional growth and develop-
ment.

City/County Planning Agencies. Often, SMSA’s represent
single counties, and the county or city/county planning agen-
cies are the areawide planning agencies.

State Agencies. Under the state agency arrangement the
metropolitan airport planning program could be carried out
directly at the state level or indirectly at the metropolitan
level. The state could either develop metropolitan airport
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(2)

The policy group serves as an effective
forum for discussion of the issues.

tions in metropolitan areas and regions to jointly plan trans-
portation facilities. These agreements are rather general, and
could include airport planning without being rewritten.

Increasingly these transportation planning programs are
producing plans for mass transit systems. Planning future
surface transportation to existing and future airports is al-
ready a recognized responsibility of these urban studies. It is
obvious, then, that airports system planning should be in-
tegrated with such efforts.

In many cases, these urban transportation studies are so
organized that locally elected officials act collectively as a
transportation policy committee to guide the study, with locally
derived plans and objectives serving as a basis for developing
transportation plans. Probably these studies have already
developed forecasts for future population and economic growth
for the area, and in many cases already have data showing
travel to and from airports.

There would be substantial mutual benefits in eventually
linking the airport system planning program directly to the
existing urban transportation program as closely related func-
tional efforts. This would provide the mechanisms whereby
airport system plans could be properly coordinated with plans
for highways and mass transit to serve airports. It would
also produce numerous efficiencies and economies through the
use of the same basic data and studies for airport as well as
for surface transportation system planning.

Special Transportation Authorities. There are a number of
transportation authorities throughout the country which have
been established for specific purposes such as the planning,
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TYPICAL ORGANIZATION STRUCTURE
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The typical relationship of metropolitan airport system planning
and other functional planning activities to areawide comprehensive
planning is shown in Figure 4.

FUNDING THE PLANNING
PROCESS

CHAPTER 5.

9. General. Due to the extensive nature of the mfetropolitan
airport system planning effort, substantial financial resources will
be required. In order to stimulate adequacy in planning, legisla-
tion at the Federal and state levels in several program areas pro-
vides financial aid for airport system planning. Current sources
of such assistance are listed herein. Of course, the inability to secure
outside funds fore the planning effort should not deter total local
financing of the effort, for the ultimate benefits will justify the
expenditure.

In order to be eligible for consideration for planning assistance
under a Federal program, the proposed planning project must be
evaluated by certain planning and development clearinghouses in
furtherance of Section 204 of the Demonstration Cities and Metro-
politan Development Act of 1966 and Title IV of the Intergovern-
mental Cooperation Act of 1968, pursuant to Bureau of Budget
Circular No. A-95.

The purpose of these evaluations is to determine the extent to
which the planning study is consistent with or contributes to the
fulfillment of comprehensive planning and the achievement of the
objectives of the state, region, metropolitan area, or locality.

As appropriate to the area being planned, the planning and de-
velopment clearinghouses may be a state or regional clearinghouse
designated by the Governor or a metropolitan areawide agency that
BOB recognizes as an appropriate agency to perform review func-
tions under Section 204 of the Demonstration Cities and Metro-
politan Development Act of 1966.

10. Airport and Airways Development Act of 1970. The
FAA administers a planning grant program under which grants of
up to two-thirds of the eligible cost of airport system planning studies
are made to areawide planning agencies. This program also pro-

vides grants to public agencies for individual airport master plan-
ning. The specific regulations and procedures for this program
may be obtained from the FAA.

11. “701” Comprehensive Planning Assistance Program.
The Department of Housing and Urban Development has funded
airport system planning through its Comprehensive Planning As-
sistance Program, as authorized by Section 701 of the Housing Act of
1954 (as amended). Under this program HUD has given grants
of up to two-thirds of the cost of the study, as long as such study is
part of an overall comprehensive planning program.

12. Economic Development Administration (EDA). In
certain areas of the country which are economically depressed, the
EDA of the Department of Commerce has authorized the establish-
ment of Economic Development Districts (EDD’s). These districts
have representation from the towns and counties within their borders
and have professional planning staffs. The districts are concerned
with and promote economic development of all types. Some are
assuming the roles of regional planning agencies.

Under their authorizing legislation, EDD’s are allowed to supple-
ment other Federal funds up to 80 percent of the total project costs,
depending on a particular project’s qualifications. The applicable
statutes specify criteria. Airport planning can be included in the
EDD’s activities.

This particular program may not hold much promise for the
metropolitan areas discussed in this document. However, should
the area of aviation consideration extend beyond the boundaries of
the traditional SMSA into an economically depressed céunty(s), an
EDA supplemented planning grant might be available to cover part
of the costs of a study.

13
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Section III. The Planning Process

CHAPTER 6. GENERAL CRITERIA
AND POLICY OBJECTIVES

15. General. Having organized for the planning effort and
arranged for financial support, the planning process can begin. The
process starts with the development of general criteria and policy
objectives (sometimes called “policy formulation”) and the study
design. After these two steps are completed, the technical planning
phase begins with an inventory of existing facilities. Next, a fore-
cast of aviation demand is made in order to determine the
future facility requirements. Alternate systems to meet the future
facility requirements are then developed and evaluated. While this
ends the initial planning process, a continuing planning process fol-
lowing these same general procedures is established while imple-
mentation of the long-range plan is under way. The reader’s atten-
tion is directed to the flow chart, Figure 1.

16. General Criteria and Policy Objectives. The first step
in the airport system planning process is the establishment of ground
rules which may be termed “general criteria and policy objectives.”
For example, it is necessary to state at the outset the time frame, or
planning horizons, for which planning is to be accomplished. The
geographic limits of the planning area must also be established in
order to guide such elements as data collection, forecasting, and
potential site selection. Whether (1) adherence to Federal/state
airport design/dimensional standards will be required, and, (2)
whether a policy of total public ownership or a combination of
public/private ownership might be applicable to system airports,
should be determined.

In general, there should be an attempt to relate the communities’
individual and sometimes unique objectives to the “Goals” in
Chapter 1. One should not assume that all policy can be established
at the outset. Airport policy development may take place at several

points in the airport system planning process: during preparation,
discussion, and initial adoption of an airport system plan; during
annual review and amendment of the plan; during major reconsid-
eration of the entire plan; and during consideration of the day-to-
day development matters which call for the review of general long-
range policies.

17. Planning Horizons. The long-range time period for the
plan should generally be twenty years and should include airport,
heliport, and STOL port locations, recommended development, timing
of development, and order of magnitude costs. Precise development
needs and costs should not be required, although a reasonable esti-
mate of needs should be expected. Since it may take as long as 10
years for a major airport to be established after its need has been
identified, a twenty-year horizon is not unrealistic.

In establishing the length of time for the long-range planning
period, consideration should be given to how long the long-range
periods are for other area planning efforts such as the transportation
and land use plans, with consistency as an objective. The inter-
mediate range should be for a 10-year period and should more
precisely determine development requirements and associated cost
estimates than specified in the long-range planning period.

The short-range period should be for 2 to 5 years and should
include a detailed treatment of facility needs and cost estimates.
The latter should be sufficiently accurate to permit financial plan-
ning and budgeting that is consistent with the airport financing
programs at the state and Federal levels, and the local budgeting
process. i

Because of the reliance of demand forecasts on certain statistical
data from the National Census, planning periods ending on the

15
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tion is mandatory at airports receiving Federal financial assistance.
Further, where state financial assistance is received, there may be
additional design/dimensional standards required by state aviation
organizations.

Therefore, it may be prudent to require that such criteria be ad-
hered to in airport development in order to maximize the potential
for outside financial aid.

It is likely that all airports comprising the metropolitan airport
system will eventually experience exceptionally high levels of utiliza-
tion because of the concentrations of air traffic in areas which have
inherently limited airspace and real estate. To optimize the use of
these limited resources, it will be necessary to establish as a basic
premise that the system’
tion. Thus, if at all practical, parallel runways and TFR capability
for general aviation airports should be objectives. It is suggested

s airports be planned for maximum utiliza-

also that general aviation airports should, at the minimum, be
planned to meet the FAA “General Utility” category, with at least
one of the general aviation airports planned to FAA “Basic Trans-
port” criteria.

21. Facility Ownership and Operation. Currently, owner-
ship and operation of airports in a typical large metropolitan area
are divided among various local governmental units and private in-
dividuals. The advantages of public ownership are clear:
relative stability is assured; Federal, and often state, financial aid
is available; and certain powers, such as that of eminent domain, are
available. Privately owned airports do not enjoy these henefits;
thus expansion potential and continuity in the system are inhibited.
Because of increasing land values, many of our cities lose key private
airports to other land uses. .

New Dallas-Ft. Worth Regional
Airport (under construction)
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(1) Approach and techniques to be used.
(2) Assessment of data and studies already available.

disciplines.

sultants, and others.

(5) Time schedule
(6) Costs
(7) Scope of funds.

26. Organization and Procedures.

(1)

(7)
(8)

Description of the organizational structure delineating the
composition of the policy body; who is to do the technical
planning; who is to provide advice and coordination, includ-
ing a breakdown of the participating and non-participating
elements.

The extent of financial and in-kind or service contributions
by members.

Staffing requirements.

Committee requirements.

Legal basis for the organization doing the study.
Mechanisms for citizen participation and for informing the
general public of the progress and results of the planning
process, including the nature of arrangements for public
hearings.

Procedures for coordination and review activities of partici-
pating and nonparticipating public and private agencies.
Organizational arrangements and procedures for implementing
the plan.

Resource requirements in terms of man-hours by types of

Allocation of work between the planning agency staff, con-

19
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29. Airspace Structure and Navaids. It is necessary to
identify how the airspace is used in the vicinity of each airport and
throughout the area; all air navigation aids and aviation communi-
cation facilities serving the area; and natural or man-made obstruc-
tions or structures which affect the use of the airspace.

The airway and jet-route structure have a significant effect on the
utility of existing and future airport locations and should be ascer-
tained. The dimensions and configurations of the control zones and
/ transition areas should be noted. ‘These segments of controlled air-
space are designed to accommodate only specific instrument flight
rules (IFR) requirements such as instrument approach, departure,
holding and transition flight maneuvers. Thus, the inventory will
show the current use of the area’s IFR airspace and the balance of
the airspace available for future use. Charts which will prove useful
in identifying the airspace structure are the Federal and state
aeronautical charts, instrument approach and departure charts,
Jeppeson Company and other recognized aeronautical publications.

The appropriate information should be depicted graphically.
Later in the planning process, proposed expansion of new airports
can be related to the existing airspace structure and compatibility
verified, or adjustment to proposed development made.

30. Airport Related Land Use, Environmental Consid-
erations. An inventory of land uses in the vicinity of each exist-
ing airport is necessary so that later in the planning process a deter-
2000 mination can be made on the feasibility of expansion and whether
an expanded airport will be compatible with the surrounding area
and vice versa. Current and planned land use should be displayed
graphically to assist in later steps of the planning process. Also, if
feasible, an estimate of the land values should be made.
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FIGURE 7b. AIR TRAFFIC  This simplified picture af air routes into and out of the region vividly illustrates
the increasingly difficult problem of traffic control at a major air center (with over 90 aircraft landing and taking off, at
Atlanta Airport alone, during a peak hour). An extensive area is needed to marshal this traffic in a safe and orderly
fashion, blanketing a large portion of north Georgia. (Another area nearly half as large, extending northwestward, is re-
quired for high-performance military jets landing at Dobbins.) The pattern shown is followed when landings and takeoffs
at Atlanta are being made toward the east; others are used when wind conditions require westerly or northwestward

operations.
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Environmental data must also be gathered. Current aircraft
noise exposure in the vicinity of the airport should be ascertained.
This can most thoroughly be determined by graphically depicting the
noise exposure by use of techniques promulgated by the FAA. Such
techniques are the Composite Noise Rating (CNR) and the Noise
Exposure Forecast (NEF) methods. However, the planner may
consider it desirable during the inventory stage simply to qualita-
tively document the current noise impact and perform a detailed

noise analysis when developing alternative system plans (See Chapter
12).

There should be a description of land use for all recreation and
conservation activities which could be potentially incompatible with
aeronautical activities. Thus, the location of current and planned
public parks, recreation areas, wildlife/waterfowl refuges, and his-
torical monuments should be noted and displayed on the land use
map.

31. Comprehensive Plan. Obtain the current comprehensive
plan showing existing and planned land uses, utilities, schools,
hospitals, and particularly the planned ground transportation sys-
tems from the metropolitan planning agency. This will be used in
later steps of the planning process in relating alternative airport
system plans to other planned community development and land
use patterns.

32, Ground Transportation Data. Gather detailed data on
the existing ground transportation systems from the urban trans-
portation planning agency; collect available data on the volume and
dispersion of airport-oriented surface travel.

The urban transportation planning agency in most instances will
have conducted an O-D survey for the entire metropolitan area
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and, in conjunction with this survey, will have collected socio-
economic and land use data. The study uses roadside interviews and
home interviews to determine the travel pattern (zone to zone move-
ments) of the entire urban area by mode and purpose. From these
data, relationships between trips and those variables which generate
trips can also be established for use in determining future surface
travel demands.

To look more closely at airport-oriented surface travel, it is pos-
sible through the urban transportation planning process, to single
out the airport as an analysis zone and examine only those trips
which are airport-oriented. This procedure may prove to be an
effective method for providing a base for ground access to airport
planning, because it will show the number and distribution of air-
port-oriented surface travel as well as the relationships which are
used to forecast future travel demand.

However, since the airport travel is only one segment of an urban
transportation study, in some instances the data may not be as com-
plete or detailed as necessary. In those cases where the data is not
adequate to describe the airport travel patterns, it may be desirable
to conduct an airport O-D survey. This type of survey is similar to
those conducted by urban transportation studies, but it is limited to
only airport-oriented travel and obtains travel and socio-economic
information through an interview with the airport user. The survey
samples a portion of all ground travel entering or leaving the air-
port, including the air traveler, the employee, and the visitor. In-
formation may also be collected on parking and commodity move-
ments. Sufficient data is obtained to establish the travel patterns
of airport-oriented trips and to develop relationships that will be used
to determine future travel patterns.
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Airports O-D studies are particularly desirable for the high
activity air carrier airports.

33. Laws and Ordinances. Obtain copies of zoning laws,
building codes, and other regulations/ordinances which may be ap-
plicable to airport planning. Study relevant state enabling statutes,
laws pertaining to eminent domain, and interjurisdictional compacts.

34. Financial Resources. In addition to a history of the
nature and extent of airport financing, note the kinds of airport de-
velopment financing available within the metropolitan area. The
potential for raising large sums of money for airport development
should be measured against the community’s attitude on general ob-
ligation funding (although the use of revenue bond financing for
the larger airports is increasing) and the scope of other community
financial needs.

35. Socio-Economic Factors. The collection and analysis of
socio-economic data for a metropolitan area helps answer the basic
questions regarding the type, volume, and concentration centers of
future aviation activity in the region. Accordingly, the determinants
(what causes a market to be the size it is) of a market for airports
should be established. What industries need air transportation? Do
they have need for better air transportation facilities? How many
people will be available in the future who possess the income to make
use of air service? Will the people and industries having the
wherewithal to utilize the airport be there? Since people are asso-
ciated with a multitude of income-earning and income-spending
activities at any particular location from and to which they travel,
transportation facilities are needed between those points where the
future travel is expected to occur. Statistics and forecasts of popula-
tion, economic activity, land uses, alternate means of transportation,

etc., assist in determining the future market potential. The basic
step to be accomplished prior to forecasting aeronautical activity, as
outlined in Chapter 9, is a socio-economic analysis of the primary
forces that determine economic change in the metropolitan area.
The actual application of this socio-economic -analysis involves
many methods and approaches which vary with the individual
analyst or situation. The intent is not to provide a standard
methodology but to show the importance of and need for socio-
economic sudies. From this viewpoint, the primary forces that
measure and help determine economic change, and a general
rationale for their use in accounting for air transportation demand,
are summarized below. Note, however, that there may be an
abundance of data already available such as that gathered in the
comprehensive planning process or in the urban transportation
planning process for a specific area. It is essential that the avail-
ability of such information be ascertained prior to collecting new
data and that the study areas should be made consistent with those
for which general statistics, history, and forecasts are available.

a. Population. Analyze the population distribution of the
metropolitan area, including the commuting areas, the suburban
concentrations of industry, recreational facilities, and institutions.
Record trends in the overall regional or metropolitan area popula-
tion growth, density and shift in the region, based on the latest
population statistics (Federal and local). These factors, categorized
by income, education, occupation, and age, indicate what the volume
of future air travel may be.

b. Economy. Use data and forecasts on the national level to
ascertain total economic health and to compare with regional and
local data. Some of the most important national standard measures
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Finally, the key to the entire economic study is the integration
of all appropriate material which can be of aid in making an analysis
of the metropolitan area’s economic potential to generate a demand
for air transportation and aeronautical services. For instance, the
Civil Aeronautics Board’s Origin and Destination Surveys of Air-
line Passenger Traffic may not seem as related to economics as em-
ployment statistics or personal income. However, O & D studies give
the professional analyst leads as to the amount of economic com-
munity of interest linkage between areas.

c. Sources of Socio-Economic Data. The sources for most
of the statistics regarding the economic character of a state, county,
or community are the Federal and state governments and trade
association publications. The source for some of these statistics, as
well as the frequency of publication and whether the data are ap-
plicable to the national, regional, or local level, are provided in Ap-
pendix D—Sources of Socio-Economic Data.

36. Aeronautical Activity. The principal determinant of
future airport system requirements is the amount of aeronautical
activity that will be generated in the metropolitan area. A record
of current aviation statistics as well as a consideration of historical
airport traffic data for such elements as passenger and air cargo
traffic, aircraft movements, and aircraft mix is necessary to fore-
cast aeronautical activity. The assessment of these aviation
statistics, along with consideration of the socio-economic attributes
for the area, forms the basis for forecasts of aeronautical activity for
the metropolitan area. The forecasts of aeronautical activity, in
turn, form the basis for facilities planning for future requirements.

Aviation statistical data include national and regional statistics as
they relate to the metropolitan area situation and the collection of as

many pertinent local statistics as can be obtained. At the local level,
use surveys and questionnaires to supplement data on operations,
frequency, and hours of use of general aviation aircraft, and origins
and destination of travelers. The primary aviation statistics needed
for metropolitan area planning are (1) the types of civil airport
users served—air carrier, scheduled air taxi, general aviation, and
the military services, where applicable; (2) the types and volume
of operational activity provided for—aircraft operations, passengers
and cargo, based aircraft, etc.; and (3) the aircraft mix accommo-
dated—supersonic and large capacity subsonic jet transport air-
craft, conventional subsonic transport aircraft, smaller commercial,
business, and pleasure aircraft, future V/STOL (Vertical/Short
Takeoff and Landing) aircraft, etc. The projection of these three
elements form the basis for determining the future airport require-
ments of the metropolitan area.

A classification of aviation statistical information and a brief de-
scription of the content and source of the data, as well as the fre-
quency of publication and whether the data are applicable to the
national, regional, or local level, are provided in Appendix C--
Sources of Aviation Statistics.

37. Community Values.
port system planning process is the determination of the attitude of
the community towards airport development. Poor airport-com-
munity relations, unless changed, could influence the ability to im-
plement a needed airport system. A history of noise complaints
throughout the community also could influence the selection of an
alternate system plan. On the other hand, a recognition by the com-
munity of the need for progress in the development of air transporta-
tion can have a positive influence in minimizing complaints.

A very important factor in the air-

Thus, it is necessary to place airport development in its proper
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trapolation procedures is that some past tendency or trend in the
variable (activity or item) being forecasted reflects what is going to
happen. It may be possible to quantify (to measure the quantity
of) this tendency or trend and derive forecasts by extrapolating the
relation into the future.

This may be done by developing measures of correlation between
series of numbers. For example, aviation growth may be, say, 1.2

times the growth in population.

Ratios are sometimes used when totals for larger areas are pro-
jected and the analyst wishes to allocate them to smaller areas. For
example, if a state is projected to have 4,000 aircraft in 1980, it
may be assumed that the aircraft will be distributed among counties
in the same ratio as exists in current registration records.

Another mechanical method is by use of analogy. That is, it may
be known that where an airport was built three years ago there are
now seven based planes and an estimated 3,000 annual itinerant
operations. It might then be assumed that this type of growth could
occur at a similar community where a new airport is developed.

Projections can be done mechanically by assuming either a straight
line type of growth or a compound interest type of growth. A
straight line type assumes an addition of a constant amount of in-
crease each year while the compound type implies a constant per-
centage rate of increase each year using the previous year as a base;
that is, the increment of growth becomes greater each year in the
future. In general, although the cautious use of any mechanical
method is advised when extending a forecast too far ahead, the
straight line method is preferable in all but the most sophisticated
analysis. The reason is that if calculations are carried too far into
the future, the compound interest type of approach may yield ex-

ceptionally large values.

b. Surveys of anticipations or expectations. The survey
approach is based on the premise that if you want to know what is
going to happen in a particular sector, you should go out and ask
those who will be making things happen. Although an informative
method, it is not nearly as simple and as rational as it sounds. Sur-
veys are usually expensive; designing meaningful questions and ob-
taining reliable answers are not easy tasks; and, additional uncer-
tainity can be injected by widely varying viewpoints.

¢. Analytical forecasts. In this type of approach (which es-
sentially combines diagnosis with prediction) explanations are sought
for the factors influencing the variable to be forecast, and a mathe-
matical relationship is developed between these factors and the given
variable for projecting into the future.

Analytical projection methods differ from mechanical methods in
that additional thought is given to explaining reasons for change.
For example, in analytical forecasting one would try to determine
the reasons for the trip and how, over time, these reasons change.
How much of a trip can be “explained” by occurrences at the trip’s
origin and how much by occurrences at the trip’s destination? If a
person flies from his home to a resort for a vacation, is it because
of his income level, because of the attractiveness of new resort fa-
cilities, or because of the time saved and convenience of flying? How
do changes in other modes of transportation such as the decline of
the passenger train or the competition of the interstate highway
system affect demand for air travel? The introduction of tech-
nological improvements can also affect the demand for air travel.
For instance, it can be shown historically that the introduction of
jet service into a community will accelerate the demand for air
transportation.
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Air carriers transported more than
168,000,000 passengers in 1969.

Takeoff and Landing aircraft (V/STOL) etc. Collectively, these
three elements constitute the determinants of future airport require-
ments and are needed to plan for aircraft hangaring/parking and
to undertake airfield, terminal area, and terminal building-access
capacity/demand analyses.

43. Civil Airport Users. The current CAB/FAA airport user
categories have been modified in this section in that regional service,
intrastate, STOL, and VTOL have been separately defined under air
carrier. Scheduled air taxi has not been classified as general
aviation. This modification in detail is more ideal for determining
the types of future airport facilities required at individual airports.
Although the current CAB/FAA data aggregation may have to be
used because of present data collection problems, it is suggested that
the airport planner should attempt to develop forecasts of aero-
nautical activity for the following four major user categories as ap-
plicable to the airport(s) or location(s) under construction:

a. Air Carrier. As used here, “air carrier” refers to airline air-
craft operators holding Certificates of Public Convenience and Neces-
sity issued by the Civil Aeronautics Board authorizing them to per-
form passenger and cargo services, as well as to intrastate carriers as
identified in (4). This general air carrier grouping includes the
certificated route all-purpose (passenger/cargo) and all-cargo car-
riers, and the supplemental (passenger and/or cargo charter service)
carriers. Air carrier service is further classified as to:

(1) Domestic Trunk—Air carriers operating mainly within the
geographical limits of the 48 contiguous states and D.C. over
routes serving primarily the larger communities= (Most trunk
carriers also have international and territorial operations which
are classified separately.)
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Typical air taxi—a rapidly growing
segment of air transportation

sidered necessary to determine future facility requirements:

a. Enplaning passengers—tiotal number of passengers (air car-
rier, scheduled air taxi and general aviation) departing on aircraft at
an airport; originations, stopover, and transfer passengers should be
identified separately.

Influencing factors considered for air carrier passenger traflic, in
most forecasting methods, ‘include: historical trends in the national
percentage participation rates for both the metropolitan area and its
major city-—pair markets; local and regional population, and socio-
economic trends; and the business/personal composition of the metro-
politan area’s traffic. These factors are used to develop future par-
ticipation rates and ultimately to translate national projections into
metropolitan area forecasts. Sometimes, two series will be correlated
to a degree where one may be capable of measuring the other. For
example, some communities’ numbers of U.S. international passengers
are sufficiently correlated with the domestic to assume that the re-
lationship will continue.

The number of enplaned general aviation passengers could be esti-
mated for the area by first developing load factors for the future
average number of passengers per plane and then by multiplying
these factors by one-half the total number of forecasted general avia-
tion itinerant operations.

b. Enplaning air cargo—total tonnage of priority, nonpriority,
and foreign mail, express and freight (property other than baggage
accompanying passengers) departing on aircraft at an airport, includ-
ing originations, stopover, and transfer cargo. Where applicable,
identify domestic and international cargo separately._

The air cargo industry (like most indusiries) depends on popula-
tion growth, continuing gains in the Gross National Product (GNP),

39



aImng
oy ut suonerodo Jo [949] SY} QUIULISNGP 0} SNUNUOD [[IM SI01OB] oures
953} JBY} PAWNSSE OS[B ST }] "SIOLLIED [ENPIAIPUL oY} JO seonpoeld pue
soprpod Suneiado pur aINjonIs ANOIL S} ST [[OM SE Lrunururos ayj Jo
$OIJSLI9ORIEYD OUJel] PUB PUBTUSP OIjel) 9Y} JO UONOUNY ® USI(G dARY
jJeIOIlE JO ad£1 Aq swyB1y Jo Jequinu oYy pue s1o8uessed Suruedus
pue Sumsuex) JIof sjees yelolle Jo IaquInu oy} 1EY) pawmnsse St 1]
.wm%?oa 90TAIS JO [9A9] 9Y} puB sjuowndrys oS1eo pue s1a8uassed
poueidua Jo Ioquinu Ay} UGOMII( SISIXD dwysuonepr & 1oyt st od
-1re £q suorjerado Id1i1Eo i1B BUNSEO3I0} 10F £3opopoyrewr oty Furd]
-xapun esturaxd olseq Ay, ‘suorje1ado JUBIOUNIT 018 SJUAUWIAOUL oo
-1 1o10mo 1w ‘sptodire owros e SIYSTY ulurel) [ed0[ 103 1dooxrj
-£[oyeredas pegnuapt oq pnoys
suomjerodo jUBISUNI [BUOT}EUIOIUI PUB  ONISSWOP ‘arqeond
-de oroyp\ '9A0gE PAqLIOSIP suorjerado [eoo] UBY} I9Y10
samnjredop pue S[RALIIE JJeIdIlE [e—suoyn.sado quviouny (z)
J1odire oy 1 sassed mo[ 10 soyoeordde juswmIsur
pere[nuIls 91N09xd (g) ‘Iomo} [011U0d Io/pue jodire oy jo
SnIpel 9IUI-(g B UIYIIM PIJedo] sedle 150} Sy pue sonoerd
[e20] ur JySTy wiolj SurALLIe 1o 10f Burpredop oq 01 umouy are
(g) ‘“wemoy 2y jo ST uIIm 1o uroyed oygeI) [eoo[ oYl UL
oresodo (1) yorym iyeroare £q peuttoprod—suoyp.iado wooy (T)

: payniuspt £[oreredos
oq p[nOYS YITYM-—juRISUNI puB [eoo[—suonjerado o sad£y om] axe
19y J, .tom,:m ue wWoij Amog:ﬁmmwg sJjoeye] pue e Am_mzhawv sdur
-pue[ JO ISqUINU [BI0}—(SPUIUIIAOUL) suonw.ado LAY O

-081e0 I1® JO 15EOAI0] [euonRU Jqeideooe ue 03 Adde
0} puer} oIminy e Surpefoxd pue [#101 [UONEU YL 0) o81e0 s BAIR
9y} Jo onel a3ruooied ' Sunemo[eo I0 {9SBY 03180 JUANIND S BAIE

oy 0y pardde seyma Imo13 [enuuE BAIE Buisn :ole 081e0 I[B S BAIE
ugrjodorjour & Supseoalo Jo ‘erojorsyl ‘spoyiewt [BIaUaS oM[,

‘sootjorld roddrys onseowop pue 11odsuen 1e
M wwammﬁoo se jrodsuer) Sy w::gm jo §1500 eanng (1)
‘preog sonneu
-0I0y [IAI) O[] PUB UOHEIIOSSY podsuel], 1Ty [PUOTIRUIN}
-uy Aq suorpe Ar01e[n3aL pur SPLIE] JO 109]]2 pu puds} 9Yf, (9)
‘uorjeriodsues) 081e0 It Ul soSuByd Sumjedyiewl 0] aNp—IvY
-IPWI OUSOWIOP Oy} 0] 3OnI} JIOLLIED  UOUWIIOD [ney-3uof
puB 103IBUL SBISISAO0 Oy} 0] j10dsurI) I9}EM SB [ONs—sapowr
yodsuel} 19710 OJUI vonjenjeuad ogred Ire jo renusted oyy, (S)
")JRIOIIE oZxeo mau Jo
poedur oﬁ|~m3ﬂ30& 1] 03180 jrodsueny Ite jo uonpalord vy (§)
‘ssaxguon) jo suoroe s[qrssod pue ‘spoyjeur pus satorjod 201f()
1504 Surdueyo ‘)0Tjuod> p[IOM ‘BIEp [rBW SunoIyuoed se s10j0Bf
yons £q [rew Jo [IMOI3 AU} UO J0YS Oy} JO UOKBISPISUOT) (g)
‘SUOTJBI00SSE opeI] PUR ‘Sa1ous3e [BIUSWUIAA0S “SI9INI0BJNUBW
JJRIDITR ‘SSUI[IIE £q sise0010] 031BD IlE [BUOLIEU JO MIIAII Y (2)
*90IOUIUIOD ITE JO AIBYS SUOLS
-1 uejrjodorewr oY1 pUB SOIOWIWOD IIE 0] UOUSNE IB[NON
-red qum ‘eotowrmod (B jo spuexny jsed jo uonejodenxs uy (1)

: mofoj se sayoroxdde 9ATIESISIA

-UI YoNs WOl peAlIop sI0j0ej yimosd oFejusorad dofessp 01 sonbru
-[[29] [BOLSTIRIS pUB juowiSpn( 10q JO ST SYBUI SIAISBIAIO} ISOJA]

“J[se1 [NOLYIp B oyjeI) 081e0 Ire Jo Sursed

-910J o1 oyBUI ‘oseq BIEP satsuoyprduioo ® Jo oB] oYl pue ‘sope

-00p OM] 1XQU 9U} UIIIM Ansnpur o3reo 118 oY} UL IN000 0} paroadxa

oxe 1B} sodueyo Sunesewr pue juowrdinbe onuRUAp 91 ‘IOASMOL]

‘JoS[IBUI 3pBA] QI ® Aq poonpoxd sesearout pmoduri-jrodxe oty pue



An often used forecast method for air carrier operations can be
summarized as follows:

The total generated seats at each airport are forecast to increase
as a function of the forecast of enplaned passengers.

The analysis and forecast of aircraft mix is an internal part of
the methodology to determine the number of air carrier operations
because the total forecast seats are distributed among the type of
aircraft the carriers are expected to operate at each airport in the
forecast year. The seat totals, by aircraft type, are divided by
average seating capacities to yield the number of aircraft operations
by aircraft type required. Total air carriers operations are de-
termined by summing the operations by aircraft type.

In metropolitan areas with more than one major air carrier air-
port, determine the operations at each airport. The estimated
future domestic and overseas passenger demand can be distributed
to its probable local origin or destination among the metropolitan
area counties. The county passenger demand can then be sub-
divided into long and short haul service and assigned to the existing
airports on the basis of air service availability and probable mini-
mum ground travel time to each airport.

General aviation aircraft movements can be either itinerant or
local operations. Since general aviation activity is related to such
parameters as population, employment, income, and based aircraft
in the metropolitan region, most methods of estimating its future
level are centered around historical growth trends and operations per
based aircraft. Since trends can be misleading, supporting rationale
should be developed for any conclusions reached by using historical
trends. Methods of forecasting general aviation operations at air
carrier and general aviation control lower airports in a metro-

General aviation:
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000 aircraft in 1969; in 1980—225,000.
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a typically high activity day would be the 37th busy day obtained
from a rank order of aircraft operations. Busy hour operations
should be identified by major user category, as applicable.

The operations forecast should be translated to reflect the total
number of aircraft operations expected to occur .at an airport during
a busy hour of a typically high activity day. The percent this day
is of the annual operations should be computed from previous records.

Also, the air carrier busy hour should be selected. Assuming that
this hour and the percent of daily passengers and aircraft operations,
together with the percent of annual operations, would remain the
same, it is possible to apply these percentages to future passenger
and operations forecast to obtain the busy hour operations number
for the forecast period. Also, a certain percentage of the future
estimated annual cargo volumes are translated into all-cargo plane
movements based on market survey and projected average cargo
lift per movement. However, past records of all-cargo aircraft
movements, by month, day of week, and hour of day, indicate that
only a few of the all-cargo plane movements operate in peak periods.
During the average busy hour of passenger plane movements, there-
fore, only few all-cargo plane movements should be expected. How-
ever, this descriptive characteristic for all-cargo operations may be
altered by future developments.

The annual operations forecast must also reflect the fotal number
of general aviation operations at each airport in the metropolitan
region during a busy hour of a typically high activity day. In
general, the method of forecasting general avitation peak hour op-
erations follows the steps in forecasting air carrier busy hour opera-
tions. In addition, the number of general aviation operations* ex-
pected to occur at each airport during the air carrier busy hour

must be also considered in estimating the total busy hour operations
at each airport. ‘

Military operations will probably not have to be considered in the
busy hour since the military services avoid congested time periods
at civil airports. At air carrier tower airports, one method of de-
veloping military busy hour is to consider that itinerant and local
military busy day operations tend toward a constant percentage of
annual operations for each category. The military percentages of
the busy day during the air carrier busy hour could be developed
from national hourly distributions of itinerant and local military
flying.

An illustration of the development of busy hour operations is pro-
vided in Appendix E—Example of Methods Developed for Forecast-
ing Aviation Demand at the Nation’s Air Transportation Hubs.

45. Aircraft Mix. In determining future metropolitan airport
system development requirements, it is necessary to forecast the types
or categories of aircraft (aircraft mix) which are to be accommo-
dated at the airport(s) or location(s) under consideration. There-
fore, it is essential to keep abreast of technological advances in
aircraft design (such as the SST, large capacity subsonic transport
aircraft, VTOL, STOL, air-bus aircraft, etc.) in order to assure the
provision of adequate airfield and terminal design at the airports
from which they are to operate. Generally, passenger and cargo
volume forecasts will indicate the types of terminal facilities re-
quired, whereas, volume of aircraft operations will indicate airfield
configuration. Forecasts of aircraft mix should be summarized into:
(1) Seating capacity groups for air carrier aircraft, and (2) oper-
ational characteristics groups for all four of the major airport user
categories.
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(3) An airport O-D survey may provide the data base through
which future surface trips to airports are forecast. As discussed in
Chapter 12, the airport O-D survey collects data which are used to
develop relationships which describe airport-oriented travel. Fore-
casts of the variables which generate trips (socio-economic and land
use data) provide the necessary inputs to these relationships to de-
termine future airport-oriented surface trip making (the number
and dispersion of trips by mode).

A comparison of these three methods indicates that the first one
lacks two elements essential to meaningful planning for ground ac-
cess to airports; it provides no indication of where the airport-ori-
ented surface trips are coming from or by what mode. The results
obtained by the three methods should be comparable, however, and
it may be feasible to use results obtained from one method as a con-
trol for another.

47, Forecasting Examples. When use is made of previously
developed area forecasts, no single method for distributing total ac-
tivity among all the airports in the area can be validly applied to all
airports because of the varied differences underlying individual traf-
fic development.
forecast assumptions, the number of individual airport forecasts de-
veloped, and the application of local, individual airport experience to
derive distribution ratios. However, the FAA reports, Aviation De-
mand and Airport Facility Requirement Forecasts for Large Air
Transportation Hubs Through 1980, August 1967, and Aviation De-
mand and Airport Facility Requirement Forecasts for Medium Air
Transportation. Hubs Through 1980, January 1969, can serve as
guides in the development of operational activity forecasts for specific
metropolitan areas. Appendices to the reports contain methodology

Allocation of activity will depend upon the basic

developed by the FAA to obtain unconstrained aviation demand fore-
casts and illustrate how various forecasting techniques can he applied.
These methods are provided for general guidance in Appendix E—
Example of Methods Developed for Forecasting Aviation Demand at
the Nation’s Air Transportation Hubs. The reference material and
source documents used are listed with each method. These methods
and techniques were developed primarily to obtain aggregate aero-
nautical activity forecasts for each hub location. With some modifi-
cation, they can be applied to almost any airport or location for
which aviation demand forecasts are required.

Another example is the Airport Demand Forecast Study of the
Air Transport Association of America (ATA). Their study group
is composed of members from the airline industry as well as con-
tributors from the FAA and other government agencies or sources.
The initial ATA Airline Airport Demand Forecasts, July 1969, pro-
duced industry traflic and aircraft movement forecasts for the U. S.
and for the Atlanta, Detroit, Miami/Fort Lauderdale, Philadelphia,
and Seattle/Tacoma air traffic hubs. Individual forecasts will also be
developed by ATA for seventeen (17) additional major air traffic
hubs.

Metropolitan airport system planners should attempt to correlate
their projections with those presented in the FAA publication, Avia-
tion Forecasts. For instance, take the FAA’s national forecast and
allocate to the state its share of the projected national activity. Then,
allocate to each metropolitan area or airport within the area its share
of the projected state activity. (For example, if a state has two per-
cent of the Nation’s population and 1.2 percent of the Nation’s based
aircraft today, assume that in 1980 it will have 0.6 times its future
percentage of the Nation’s population times the FAA’s projected
fleet.)
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existing one becomes.

Finally, any projections should be viewed as estimates of what
might reasonably be expected under the conditions assumed and not
as predictions of what will actually occur. Due to the effects of un-
predictable events and short-term fluctuations in economic activity,
these estimates are only average or trend values. These limitations,
common fo any projection, do not invalidate the use of such forecasts
as guides for long-range planning.

CHAPTER 10. CONSIDERATION OF NEW
TECHNOLOGY

49. General. The rapidly changing aviation technology will un-
doubtedly affect the forecast of system requirements, particularly
towards the latter years of the forecast period. While the plan will
be shaped by today’s knowledge there must be insight into what could
happen in the future and the plan made flexible enough to accom-
modate aeronautical breakthroughs and different basic concepts in
air travel.

Because aviation and the environment it affects, and is affected by,
are not static, the need for a continuing program of metropolitan
system planning is mandatory. One must expect that the plan will
be changed, and possibly quite radically, as the years pass. The
test of a good plan will be how well it meets air transportation de-
mands as they are encountered over the years, irrespective of the
revisions to the basic system that are required. If the plan is shaped
in such a manner as to effectively allow for the potential revisions, it
will accomplish its objectives.

Government, industry, and the airport owners recognize the need
to predict what could happen on the aviation technology front and

the potential effects on the national aviation system. All continually
sponsor research so the public can be made aware, as far in advance
as possible, of the potential impact on the existing system. The
Federal Government, through the FAA, provides guidance in advance
of standards, so that existing facilities can be updated and new fa-
cilities can be designed so that they will not be outmoded when they
become operational.

50. The Aircraft. Advance guidance documents on new aircraft
are listed in the Bibliography. Areas of changing technology which
the planner should be particularly aware of are:

a. Conventional Takeoff and Landing Aircraft (CTOL)—
These aircraft are continuing to experience increases in passenger
carrying capabilities which result in increases in gross weights, wing-
spans, overall lengths, w&mrwm of passenger doors and tails, etc. For

“Sky-lounge” concept—one of many technological
innovations studied.
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A critical element is the ability of terminal building facilties to
handle the great numbers of people, their baggage, and cargo from
individual aircraft. In the same sense, ground access facilities must
be prepared for the onslaught of the air traveler and his well wishers,
the airport employees who are essential to his trip, and the air freight
which must be moved speedily to its ultimate destination.

The critical factor with respect to the SST will probably be noise.
The sonic boom element may have a direct effect on its initial use
in the system, restricting supersonic speeds to overwater areas. Also,
lateral noise in the immediate vicinity of the airport may be much
more severe than that resulting from subsonic aircraft.

b. Vertical/Short Takeoff and Landing Aircraft
(V/STOL)—Recent developments in aircraft capable of takeoff and
landing vertically or in short distances signal their use on an exten-
Particularly important is the STOL air-
craft which should be acceptable from an economy-of-operation stand-
point.

The advantages of a STOL aircraft are its abilities to efficiently
utilize the airspace and to operate from small landing areas and from
separate runways on airline airports. With land for conventional
airports becoming extremely scarce in urban areas and with the
higher altitude airspace becoming increasingly saturated in high den-
sity terminal areas and en route between them, the STOL aircraft
is expected to become a principal form of air transportation in the
short-haul interurban markets. Also, STOL aircraft, due to their
capability to takeoff and land steeply, reduce noise exposure areas
and make landing area siting more readily possible. The present
deterrent to large-scale use of STOL is the lack of high-capacity and
economically competitive vehicles and STOL port facilities. It is

sive basis in the future.

anticipated that STOL aircraft in the 50- to 150-passenger size will
be manufactured in the mid 1970’s.

STOL aircraft can also have a potential for intraurban transporta-
tion and particularly for access to conventional airports, although
this potential has not been explored in depth. Tt is believed that the
initial large scale use will be in the short-haul (150 to 500 miles)
interurban markets, particularly in such as the Northeast Corridor,
Southern California, and Chicago-Cleveland. At some future time,
large regional airports located at substantial distances from the major
metropolitan areas may become necessary. In order to provide effi-
cient access to the users of these airports, the STOL aircraft, in addi-
tion to ground transportation modes such as high-speed rail, ground
effect vehicles, limited access highways, etc., will be called upon. The
FAA has published design criteria for STOL ports.

The helicopter, a VTOL vehicle, should continue to play an im-
portant role in urban transportation, although present designs are
somewhat limited in size. The current military helicopter transports
could be developed into 50- to 80-passenger transports having the
speed and comfort of today’s conventional aircraft.

51. Air Navigation. Along with the advances foreseen in air-
craft design and performance, new navigational guidance methods
are also on the horizon. For example, the planner can expect sig-
nificant advances in airborne guidance equipment technology within
the next few years. Some equipment models which permit area
navigation have been in limited production for some years. Re-
cently, it has been determined that these new techniques, utilizing
existing VOR/DME ground signals, inertial platforms, doppler radar
systems, and other systems, are accurate and reliable <enough to per-
mit realization of advantages in the expeditious movement and con-
trol of air traffic.

49
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be in the next generation category of lower cost-partial system in-
stallations. Perfection of steep gradient glide path systems might be-
come a critical factor in the success of V/STOL all-weather opera-
tions. Other potential equipment development relates to signalling
devices to direct taxiing aircraft and the use of computer-generated
flow control and traffic metering devices to increase the efficiency of
terminal area operations.

Again, the planner must recognize the dynamic forces influencing
the demands on the air navigation and air traffic control system.
More sophisticated equipment than that now known will certainly
reach the industry’s inventory before the end of the normal long-
range planning time frame.

52. Ground Access. With the demand for new and larger air-
ports, sites may be located outside the fringe of a metropolitan area
where suitable parcels of vacant land still exist. With the introduc-
tion of V/STOL air carriers, new airport facilities may be located in
downtown centers and other business districts throughout a metro-
politan area. Therefore, in order to keep airport access times in
their proper perspective relative to total trip times, the application
of new ground movement technology may be required. The ground
movement systems of today, mainly automotive, bus, and train, which
originated fifty years ago, may not prove entirely adequate for air-
port access purposes. New ground movement systems should be ex-
plored as they are developed as important potential inputs into the
planning of the metropolitan airport system. For example, the gravi-
train, an underground rail carrier propelled by forced air and grav-
ity, may be desirable to carry air passengers quickly {rom large
public airports far outside the metropolitan fringe to downtown areas.
Rapid rail or automatic high-speed guideway highways may be used

for the same purpose. Automated dual-mode bus systems which
combine the high-speed capacity of a rail system operating on a pri-
vate right-of-way, with the flexibility and adaptability of a city bus,
may be the solution for ground transportation to conventional air-
port facilities. Downtown STOL terminals may be part of a larger
transportation terminal, a modal mix, or interface terminal, accom-
modating all the ground movement systems. Such terminals could
be built as transportation joint development projects over existing
city freeways or beltways or on top of vertical parking garages.

Other examples of surface systems are: the pallet or ferry systems
which can move conventional automobiles, minibuses or freight on
high-speed guideways to airports; a downtown dial-a-bus terminal,
where special buses, activated on demand by a potential airport pas-
senger through a computer network, could move people from down-
town centers to airports; and new ground movement systems within
airport facility complexes, making use of such innovations as moving
belts or internal capsule transit systems.

Note, however, that these innovative ideas require large con-
centrations of trip ends at limited locations, whereas large portions
of the trip ends are normally dispersed throughout the urban area.
In any case, innovation in ground movement transportation will
greatly affect metropolitan airport system planning.
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aircraft operational requirements may be obtained through consulta-
tion with the FAA and is contained in FAA Advisory Circulars (AC
150/5300 series).

55. Capacity Analysis. An analysis of the air traffic capacity
of the existing metropolitan area airports leads to a determination
of how much and when additional capacity is required to accom-
modate forecast aviation demand. Three distinct elements require
investigation, namely:

a. The airfield,

b. The terminal area,

c. The airspace.

The maximum capacity will depend on the capacity limitations in
any of these three elements. A fourth element, ground access, must
also match the capacity of the other three. This element is dis-
cussed in paragraph 56. Also, the aircraft operational requirements
discussed in paragraph 53, relating to dimensional requirements
of aircraft operational areas, are accountable in the capacity analysis.

An example of a metropolitan area system capacily analysis is
the FAA Staff Study entitled “1980 Metropolitan Area Airport Ca-
pacity Analysis. Location—Atlanta, Georgia.”

When the airfield terminal area and airspace capacity of the exist-
ing system (those airports most likely to be retained in the system)
have been determined, ‘the forecasted demand is imposed on the
system, distributed in accordance with demand patterns that would
exist if no new airports were considered in the system, and the addi-
tional capacity required (runways and taxiways) is determined. At
this point, the ability of the existing airports to accommodate the
additional capacity that is required should be ascertained. Where
it is clear that an unsatisfied balance of demand will exist, the need

for new airport locations will be indicated (assuming that aircraft
operational area dimensional requirements such as runway lengths
and strengths, lateral clearances, etc., and the surface access capac-
ities discussed later have been considered when analyzing existing
airport expansion capabilities).

The new airports should be placed in general areas in and adjacent
to the metropolitan area. The locations should be selected on the
basis of utilization consistent with the geographic distribution of air
transportation users, the availability of adequate real estate, and mini-
mum environmental problems.

When the new airports are theoretically in place, a redistribution
of demand may be necessary before the extent and timing of facilities
required can be determined. For example, if a new air carrier air-
port is needed, a nmew split in airline operations will result and a
shift of substantial numbers of operations to the new airport may
preclude the requirement for extensive expansion at the existing air-
port. Moreover, additional general aviation capacity may be pro-
vided at the existing air carrier airport, affecting the initial dis-
tribution of general aviation demand. Additionally, the treatment
given to existing military airports will be an important factor. The
impact of continued use of the airspace and the potential for addi-
tional civil capacity must be ascertained.

The expansion of existing airports, as well as the need for and gen-
eral location of new airports, is theoretical at this point in the plan-
ning process. It is likely that several alternative schemes with more
specific, but not precise, locations will be developed for evaluation
and final selection after constraints are considered and after other
community factors are accounted for (as outlined in Chapters 12 and

13).
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pacity.

The analysis may point out a need to redistribute demand through-
out the system due to an insufficiency of one or more elements. For
example, the limited potential of tie-down and hangar facilities for
general aviation may cause a lowering and redistribution of the gen-
eral aviation demand, while not affecting air carrier demand.

In comparing the terminal area capacity to the airfield capacity,
use common demand terminology. Thus, the airfield capacity must
be translated into numbers of passengers, tons of cargo, etc., in order
to express the capacities in equivalent terms.

Terminal elements to be included in the analysis are:

(1) Airline and cargo apron area and gate positions;

(2) General aviation apron areas, tie-down, and hangaring fa-

cilities;

(3) Airline passenger and general aviation terminal buildings and

cargo buildings;

(4) Automobile parking;

(5) Aircraft maintenance facilities.

An example of how to determine terminal area requirements from
demand levels is contained in the two FAA publications Aviation De-
mand and Airport Facility Requirement Forecasts for Large (Me-
dium) Air Transportation Hubs Through 1980. In addition, the
advice of industry organizations should be sought in determining
acceptable current relationships between activity levels and terminal
requirements.

Note that requirements will also depend upon the terminal concept
employed. For example, suburban or downtown passenger collec-
tion/processing/baggage check points will substantially lower the on-
airport passenger terminal building requirements, and convenient

mass transit systems will alter auto parking needs. Consideration of
the various terminal concepts and surface access systems may best
take place when developing and evaluating alternative system plans.

¢. The Airspace. The proximity of airports to one another, the
relationship of runway alignments, and the nature of operations (IFR
and VFR) are the principal inter-airport considerations which will
affect the overall capacity of the airspace used by metropolitan sys-
tem airports. For example, it is not uncommon in a large metro-
politan area to have major or secondary airports spaced so closely
that they share one discrete parcel of airspace. In such cases there
may be a reduction in the IFR capacity for the airports involved
due to the intermixing of traffic within the common parcel of air-
space. When this occurs, aircraft, regardless of destination, must
be sequenced with the proper separation standards. This reduces
the [FR capacity for a specific airport.

The FAA Order 7480.1, “Guidelines for Airport Spacing and Traf-

fic Pattern Airspace Areas”, gives the planner general guidance in
determining areas of airspace interaction. Additional information or
inter-airport relations for airspace capacity purposes may be ob-
tained from the document “Capacity of Airport Systems in Metro-
politan Areas—Methodology of Analysis—FAA/BRD 403.”

At this point, assistance should be asked from the FAA office
having jurisdiction for FAA matters in the metropolitan area. Re-
sponsibility for planning and design of the controlled airspace struc-
ture rests with the FAA.,

56. Ground Access. Having made a preliminary determination

of the potential capacities available from the airspace, airfield, and"

terminal area, the critical capacity (the lesser of the three capacities)
should be translated into numbers of movements by people and auto-
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VHF Omni-range (VOR) station

CHAPTER 12. DEVELOPMENT OF ALTERNATIVE
SYSTEM PLANS

58. General. When the unsatisfied system demand and the tim-
ing and extent of aviation facilities required to meet it have been
determined, develop alternative system plans. Essentially, this in-
volves cut and dry steps, performed concurrently, and consisting of
(1) comparing the relative merits of developing new airports versus
full or partial expansion of existing airports; (2) the placement of
new airports at alternative general locations in and adjacent to the
metropolitan area in keeping with the general areas determined in
the previous step (Chapter 11—General Facility Requirements) ;
and (3) determining the primary constraints to forecast demand
levels for individual alternative systems and suggesting means for
reducing them. The feasibility of the alternative system plans should
be clearly ascertained before they can be considered as true alterna-
tives for further consideration.

Maps or overlays, beginning with the base maps suggested in
Chapter 8, “Inventories,” are helpful. These maps graphically por-
tray the alternative systems and show the resultant airspace struc-
ture and the land use and ground transportation plans.

A tabulation which compares important data for each alternative
system is helpful also. The essential ingredients of such a tabulation
are:

(1) Description of the consistency with the areawide comprehen-
sive and surface transportation plan.

(2) The approximate dollar cost of aviation-oriented development
for each period, including land acquisition costs.

(3) The approximate social cost in terms of the numbers and
nature of residential, institutional, business/industry displace-

ments required by land acquisition; and a qualitative descrip-
tion and rating of the environmental impact, including noise
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those areas not controlled by the aviation authority.

An important planning tool in fitting the alternative airport sys-
tems into the public plans and policies of the metropolitan area in
terms of land use and the environment is the arcawide Comprehen-
sive Plan.  The Comprehensive Plan provides a long-range statement
of goals and objectives for a wide range of metropolitan development
activities, including highway, transit, recreation, open spaces, water,
sewerage, and utility systems, and residential, industrial, commercial,
and institutional land uses.

The principal impact on the positive side is the obvious stimulus
for economic growth and the requirements for related facilities and
services. However, this generation of productivity and related em-
ployment opportunities could be offset by the negative impacts in
terms of noise and air pollution and ecological compromises.

Thus the sought-after goal is the mutual compatibility between
airports and their -environs.

a. Social and Physical Environment—Major developments
in aviation may affect the urban and natural environment. Through
the creation of greater accessibility and urban land markets, major
developments in aviation may affect metropolitan and community
development. The direct impact, therefore, upon the social environ-
ment and the physical environment conceivably renders aviation
system development an extremely strong force in shaping community
form. This is the real nature of environmental impact of aviation
system development upon the principal external determinants of
community form.

One may view the principal internal determinants of community
form as the linkage system, the support facilities system, and the
housing system. The physical environmental impact of aviation fa-
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(2)

(3)

hibit the availability of public funds to acquire the property
for conversion. But the most serious obstacles are social and
political. A study at one major metropolitan airport showed
that even a limited land acquisition program would displace
more people than the total number of people displaced during
the entire 20-year history of the Federal urban renewal pro-
gram throughout the United States!

Avigation Easements—A method for controlling land use short
of outright purchase is the acquisition of an avigation ease-
ment, which is the purchase of the right for aircraft to fly
over a property. One drawback of this method is that ease-
ments may, in the long run, cost more than outright purchase
if the character of the airport changes substantially and cre-
ates possible liability for a second “taking.”

Zoning—Zoning, in general, falls into two distinct categories.
One is a “police” type zoning, which is based upon safety. A
typical example is zoning to limit the height of tall buildings,
towers, or other structures which penetrate the flight path of
aircraft taking off or approaching an airport. The other type
of zoning is an “ ” type of land use zoning. It
normally protects residential areas from encroachment by in-
dustry and business. In a few cases, it protects industry and
business from residential encroachment. It is the latter type
of zoning that i desired near airports.

The use of the zoning power has a number of major short-
comings. First, it is not retroactive and does not affect pres-
ent zoning uses that will conflict with airport operations.
Second, the prospective application of noise zoning may well
result in an impermissible appropriation of property. For

economic use

Proposed STOL

port for
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(5)

of structures on the property. Yet expensive building insula-
tion provides no protection from aircraft noise for such out-
door activities.

Moreover, the possibility that municipalities surrounding air-
ports might adopt local building codes which require land
owners to insulate their homes against aircraft noise may
present grave constitutional problems. The United States
Supreme Court has held that it is the aviation industry which
causes the noise and it is not the affected property owner who
must bear the unavoidable damages and costs resulting from
low overhead flights that constitute “ ” of property
within the meaning of applicable constitutional provisions.
[United States v. Caushy, 328 U. S. 256 (1946) ; Griggs v.
Allegheny County, 369 U. S. 84 (1962).]

It must be stressed that in the more critically affected areas,
any actions taken in respect to noncompatible uses should, in
some way, contribute toward the eventual conversion of that
land to noise compatible usage.

Calculating Notse Exposure—The calculation of forecast cu-

taking’

mulative noise exposure for each airport in each of the alter-
natives can be accomplished by use of FAA promulgated meth-
odolgy. Currently in use for determining noise exposure is
the Composite’ Noise Rating (CNR) technique contained in
the Bolt, Beranek, and Newman Report “Land Use Planning
Relating to Aircraft Noise” (October, 1964). It is expected
that a new methodology, the Noise Exposure Forecast (NEF
technique) will replace the CNR method. See figure 11,

It is emphasized that the CNR and NEF forecasting techniques
are useful for planning purposes only. They provide a valu-

able estimate of aircraft noise impact over a large area.
Neither a CNR nor an NEF can accurately determine the ac-
tual aircraft noise annoyance—that is, the degree of inter-
ference, if any, with the use of property—at any given specific
location.

Advanced technology aircraft such as the supersonic trans-
port will require individual analysis and attention as informa-
tion on their noise characteristics becomes available.

With proper planning, airports can be compatible
with residential areas such as these.
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¢. Air Pollution—While there is evidence that aircraft engine
emissions constitute only one percent of the total air pollutants in a
typical metropolitan area, this facet of the environmental impact of
airport operations cannot be overlooked. It is evident to the observer
on the ground that exhaust smoke does exist and that contaminants
are emitted into the environment.

The Federal Government and industry also are keenly aware of
the public reaction to engine exhaust emissions and are jointly work-
ing towards alleviating the problem. As this is an easier problem
to resolve from a technical and economic aspect than the noise allevia-
tion problem, it will likely be eliminated in the foreseeable future as
a factor which the airport system planner must deal with.

d. Natural Environmental Values—Public opposition to air-
craft noise and the increasing requirements for land and airspace
are causing new airports to be located away from built-up areas.
But the open countryside does not necessarily produce an environ-
mental acceptable site. Potential effect on the ecology must be con-
sidered in developing the alternative systems.

Sites located in or near national parks and wilderness areas or
areas designated as wildlife/waterfowi refuges, public recreation
areas, and historical monuments should not be considered for air-
port development unless there are no feasible alternatives. Also,
expansion of existing airports into, or adjacent to, such areas should
be avoided where possible.

e. Federal Role in Environmental Problems—Section 4(f)
of the Department of Transportation Act requires responsible Fed-
eral action in assuring the protection of natural environmental values
through the following provision:

“It is hereby declared to be the national policy that special effort

should be made to preserve the natural beauty of the countryside
and public park and recreation lands, wildlife and waterfowl refuges,
and historic sites. The Secretary of Transportation shall cooperate
and consult with the Secretaries of the Interior, Housing and Urban
Development, and Agriculture, and with the states in developing
transportation plans and programs that include measures to maintain
or enhance the natural beauty of the lands traversed. After the
effective date of the Federal-aid Highway Act of 1968, the Secretary
shall not approve any program or project which requires the use of
any publicly owned land from a public park, recreation area, or
wildlife and waterfowi refuge of national, state, or local significance
as determined by the Federal, state, or local officials having juris-
diction thereof, or any land from an historic site of national, state,
or local significance as so determined by such officials unless (1)
there is no feasible and prudent alternative to the use of such land,
and (2) such program includes all possible planning to minimize
harm to such park, recreational area, wildlife and waterfowl refuge,
or historic site resulting from such use.”

Section 4(f) represents an important step in an attempt to prevent
further encroachment on environmental values. A new awareness
has been created at all levels of government, and in the public in
general, that our natural resources are being threatened and that
this threat must be alleviated. A far-reaching Federal law to pro-
tect and enhance the quality of the Nation’s environment and nat-
ural resources was enacted on January 1, 1970. Public Law 91-190,
the National Environmental Policy Act of 1969, declares a broad na-
tional environmental policy which calls on the Federdl Government
to exercise leadership and use all practicable means for improving
and coordinating Federal plans, functions, programs and use of re-
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In many metropolitan areas a designated public agency is re-
sponsible for conducting a study of conventional mass transportation.
These studies have been funded under programs of the Department
of Housing and Urban Development. Presently, funding is prin-
cipally available through the Urban Mass Transportation Adminstra-
tion of the United States Department of Transportation.

Close examination must be made of possible programs employing
new and innovative approaches to high speed ground access to major
aviation system facilities. It is anticipated that in many metro-
politan areas such high speed ground access will be required after
the facility is opened and at such a time when conventional ground
access, by way of freeways and conventional mass transit, will be-
come inadequate to service traffic demands generated by the aviation
system and its component facilities.

Basic to the transportation planning process is a specific analysis
of the inter-relationship of economic activity and surface transporta-
tion. Forecasts of levels of population, employment, retail sales,
etc., may be correlated with transportation system requirements. A
preliminary analysis of proposed aviation system facility development
in a given metropolitan area may well indicate that a demand for
travel by surface highway access alone would exceed that which could
be handled by such facilities.

Any transportation analysis associated with the development of
major aviation facilities must include an investigation of terminal and
transfer requirements, recognizing the role of all appropriate modes
of transportation. Transport planning, a vital part of the compre-
hensive planning process in a metropolitan area, must include a
comprehensive evaluation of all possible systems for transportation
to and within the aviation facility development.

The development of major aviation facilities may provide oppor-
tunities within a community for successful mass transportation opera-
tions not otherwise possible. Mass transportation has failed eco-
nomically in many large metropolitan areas with large central busi-
ness districts as massive single traffic generators. Studies have re-
vealed that the failure of public transit in many major metropolitan
areas may be attributed to the lack of sufficient demand on both
ends of proposed transit corridors. In many large cities, transit
corridors extend into suburban fringes which generate little sus-
taining transit patronge. Major aviation system development may
create the necessary demand for a transit corridor in many metro-
politan areas.

On the other hand, airport surface travel demand may not be able
to support an exclusive mass transportation line or system. Airport
mass transportation service can generally be justified only when con-
sidered as a portion of an overall metropolitan-wide system. This is
because the greatest percentage of airport-oriented trips are dispersed
throughout the urban area.

62. Military Airports. Some of the large metropolitan areas
will have one or more military owned airfields in or adjacent to
them. Whether and for how long these airports will continue on an
active basis are critical determinants in the development of alterna-
tive systems. The airspace consumed by such facilities may be ex-
tensive and the potential civil use may be considerable. Thus, de-
activation may be a worthwhile action. Experience has shown that
answers to questions on the long range, and even immediate, posture
of military facilities are often difficult to ascertain. It may be neces-
sary in some cases to place qualifications on the alternative systems
pending answers to questions on future military activities, Where

67



-IOABJ B 9 jsnul drysuoneol SIYl S[IYAL 1809 113y} 01 AT 20np
-oxd £otp) s1gsueq oYl o [[tM Furwn juewdo[oaap Sy} pus uepd we)
-sks oy 10} uoneoyHS| O1SEq Y—SUONDLIPISUO)) [DIUDUL °2
‘$)5E09.10} PUBWUAP PIUIBIISU0D 0} UOLoNPIL 10}
pelepIisuod aq ST uonjejzodsuer) Jo sapowr Idj0 pue TOLS/A
‘quodopassp Modite QLD Jo swe} ul QATJBUIS][B [eonpead ou
s1 91971 JJ ‘sp10d1TR [BUOTIUIATOO 0} SIB[L JUIBRIISUOD S} ‘A[rensn)
“gougoytudis [EOLI0SIY JO soopjd 10 ‘SBOIB [MOJIOJEM PUE OI[P[IM
U0T1BaI0aL orpgqnd 10 spsnunod oy} Jo fneoq TeImjEU O} saredur
yuewdopasp 1todite JI patodge o Lew ‘sprodite meu 10] SIS 9]
0} uomIpPpE Ul ‘surodare unsixe Jo ﬁmﬁ:wuom uotsuedxa 9yl ‘os[y
*$1010B} 95011 Aq pojtuIt] o Aew
$I9SN 2y} O] SSA0DB O[RUOSBAL UIYIIM sprodare mou Surdofeasp 10y BN
-uajod oy], -osiou Jnoge 939 ‘sjooyos ‘s[eirdsoy ‘seare [BIIUIPISAL dn
mq A[ySry woy syure[duroo sseuwt o £I03sTYy B JO 9SNBIA( S[(ISBY
-un oq Aswr uotsuedxs yons ‘A[[eorimouood pue Apeotsdyd o_aﬁ@:mgx@
oq Lew sprodire SunsIx? ynoyyy—gonduw] pJudwUOLIAUT P
*oljed) [NEBY-110Ys 91 10} %TE:oEmQ ‘sopotut Surged
-wioo jo [enuejod 9yl se [Pm sB ‘peururexa-a1 aq P[noys 1O IS/A J0
Eﬁ:ﬁo& o1l ‘uredy ‘ssopjutod sjuatraaordwt £jroedeo jrodate Suryewr
sni} ‘speo| wodire yead Sutdrreo 10§ wzmmmom aq 10U Lewr uorjeyrod
-SUBI}] 90BJINS JO juomarcidw[—Ss$200y  PUNOLY podaay 2
‘spr0d1re uonjeIAR [RIDULS Aq poates
szopeo Kyanpe tolew e (sduy o[ru-0ST 03 -0G) @01AISS I9pes) ATl
Surjepoww oo Aq oo1a10s8 uorjejrodsuer) juertodur ue opraoxd ueo
SIXE} 1B PUB SOUI[IIE IJNUITIOD ‘A[feuotyppy "puBWIOp OU} Jo OIEYS
1012013 ® Surdired iof TOLS/A ¥0 _mﬁﬁzog oY} 01 puB SISBIAIOJ
9y} U0 193Jj3 I3Y} pUB Sopow ytodsuen eoejins oannaduiod 0 UuaALS
o ISNUW UOTIBIOPISUO))  “S[EI0} o810 o) pue oyjen 1o8uassed [ney

-Buo[/10ys Jo uonnqLISIp S 1snfpe 01 L1esseoau o Kewr s18€0910]
POUTEIISUOOUN Y} JO UOHEBN[RAS-OL Y *(oyyen [ney-3I0ys Aprepnon
-red) oyjen 1ogusssed pue 031e0 ﬁmﬂzﬁom jo uomeZI[Eal @m::owa
1M [earIl punoxd jo s}s0d yS1y 18I} SIeSN AU} WOIf PDUEISIP © yons
18 oq Aewr s9lIS jiodite mau ozmmmom pue “uiodpue)s uotsuedxo ue
woiy ur padooj o9 Leur syrodrte Sunsixy  ‘suonpIUIT puv’y °q
‘sgare Jurpue| Surieoof ut Lypquxopy 1098913
SI 019y} pue ‘goedsate Jo asn Ay} UI fousroyge JueINSAL B SI a1o1)
‘Kem syl uf £1esS900U Aew puewsp TOLS /A 93 ul oyjen aulf
-Ire (sepuw (oOG ©3 OGT) [MEY-HOoYs o JO oreys 1o]eaId B urpnput
Aq quresisuod oY} Suronpax jo fzﬁmmmom L, -Guruued ofue1-guo|
Ul 10j PojUNEddE o Pnoys ‘uorjediaru BaIE UL sjuowrdo[easp Mmau
se 1ons ‘Aroeden ooedsire ur sjuowroaoxdur [erjuelod “oqe1denoe
ore sourEpinsd Suroeds 01 JuoweSUTIFUT 1eYM pUeR [reaard M suoTy
-RJIWI] 1BYM Ljesmoad ourutielep 03 Yy °Ul }nsuod pinoys souue[d
oL, spodire mau pue s{emuni [eUOT}Ippe Jo SwId} Ul £yoedes
jueIOInNS Jo uorstaoxd a3 opnpaxd Aew ‘suoryerado Y4 10§ Aprernon
.red ‘sprodite UeoMIPq UOTRIU[—SUONDINULT aondsa1y D
:9I8 UOTJBRUIGUIOD Ul
10 Af[enprarput o_amozgmc oq Arur yoryMm mugoﬂ Sururensuod [euL)
-0J ‘puBwWop 1SBO2I0] 01 SIUIBIISUOD feniuanod oyOIpUI Aewr ‘suroishs
aATIRUIL)[E 1) JO B 10U JI ‘ourog  *SHUTRIISUO) puewdIJ ¢
“I0ABOPUD STY} UL JOIAPE 10} uodn
pa[[eo o P[noys YV 94l "esuefeq JO jusuneda(] o) pue I9puURW
-UI0D 9SBG [EQO[ U} M SHIOJD OANEUIPIOD ySnoayy osn jutof 10
uorjistnbo® JIATO 10§ sdojs A1BsSR00U A1} QUI[ING PROYS IATIBUIAN[E SU1
‘apqeoridde aroym -aampalqo sryy ensind AoA1s$2138® pnoYs SIAPBI
£jrunuruiod ‘uroysds  11odite ueyrjodonsw  9U}  1GAU( %%Q:Owoam
P[ROd 9sn [IAI> [€10} IO osn jurof 01 seny[IoE} Azej[uur Jo UOISIOAUOD

89



able one, it is possible that the development financing is not available.
In estimating potential Federal and state matching grants, local reve-
nue and general obligation lending capabilities and what reasonable
revenue-producing concessionaire and user charges can be expected,
it may be determined that capital alternatives and alterations to the
plan’s timing must be considered. This may constrain demand or
produce a less favorable benefit-to-cost relationship.

As an example, the ideal plan may propose the establishment of a
new jetport convenient to the center city. The benefits to the users
in surface access costs are obvious but the land costs may be un-
usually high. If such a facility is contemplated to be built in a
body of water, the construction cost may be exceptionally high. The
alternative that considers a location considerably further away from
the city center may be within financial reason but may produce high
surface access costs to the passenger. The immediate provision of an
additional runway at an airport may prevent aircraft delays and thus
lower aircraft owner costs; however, the expense of the development
may preclude its immediate implementation in favor of increasing
aircraft delays to a tolerable, yet somewhat costly level.

f. Political Considerations—Without political support, the
“best” alternative plan may never be implemented. This document
stresses the importance of appropriate participation and agreements
among the many political entities involved in airport planning and
development in the metropolitan community. Keeping the signifi-
cant authorities informed and involved in the planning effort is neces-
sary if the required support is to be generated. This continuing
communication also gives the planner insight as to which alterna-
tives will not be acceptable, which to pursue, and accordingly, how
to adjust the plan to make it politically acceptable. Environmental

and financial problems may result in a plan that is politically un-
supportable. On the other hand, there will be cases where a political
subdivision covets the location of an airport in its jurisdiction be-
cause of potential economic gain.

64. Identification of “Reliever” Airports. The Airport and
Airways Development Act of 1970 gives top priority to financing de-
velopment for airports which primarily serve general aviation and
provide relief to air carrier-served airports by diverting the general
aviation traffic from them. This lessens the mixing of aircraft of
different performance characteristics at the air carrier airport and
provides additional capacity at less cost than would be incurred at
the air carrier airport.

The criteria for what constitutes a “reliever” airport are promul-
gated by the FAA and are contained in the instructions to FAA field
personnel for preparing the National Airport System Plan. It is
highly desirable to apply these criteria to the alternative systems
and identify the general aviation airports which qualify as “re-
lievers” and are entitled to special considerations in Federal financial

assistance. The FAA should be contacted for these criteria.

CHAPTER 13. EVALUATION OF ALTERNATIVES

65. General. Having developed several alternative system plans
{Chapter 12) it is now necessary to select the “best” alternative,
keeping in mind that a second, or even third, alternative may be
that which is finally selected. The comparative data tabulation sug-
gested in Chapter 12 is most useful in the process of selecting the
best alternative.
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the various airport interests will be engaged in studying the proposed
plan, devoting work sessions to it, and conducting hearings.

Quick adoption of a metropolitan airport system plan can be a
long-term mistake if sufficient time is not provided for expression of
the legitimate interests of all parties involved.

The generalized sequence of activity leading to and including the
adoption are:

1. Staff preparation of the preliminary version of the plan;

2. Presentation to the policy-making body (and policy-advising
body, if any);

3. A period of review by the agency and the public;

4. Adoption of the plan by the policy-making body, by resolution
since the plan is not a legislative document; and

5. Mutual adoption as is appropriate by other jurisdictions within
the metropolitan area with an interest in the airport system plan.

Upon adoption, the metropolitan airport system plan should be
forwarded to all appropriate public agencies. The purpose is not
to solicit reaction, but to communicate the publicly expressed adopted
policies which henceforth will guide airport development within the
metropolitan area.

If the policy body has statutory authority, it may wish to adopt
official maps designating parcels needed for sites and access rights-
of-way for airport facilities for future or expanded airport facilities
shown in the metropolitan airport system plan. Adoption of official
maps is a logical step subsequent to plan adoption. Depending upon
the relative scarcity of large usable and available tracts of land re-
quired for tomorrow’s airports, this legislative step may be critical
in the provision of airport facilities which the metropolitan area de-
termines will be needed.

The policy body may work with and encourage local jurisdictions

within the metropolitan area to adopt official maps for airport fa-
cilities shown on the metropolitan system plan which lie within those
local jurisdictions.

68. Plan Format. The format of the plan should consist of a
summary document for general public consumption and one or more
technical documents for those who need to be familiar with the de-
tailed basis for the system plan. ‘

The summary document should be concise, avoid highly technical
discussions, and be well illustrated. Illustrations should include a
plan portrayal showing the locations and general configurations of
each existing and new airport in the system for the three time periods
and showing the projected land uses and urban ground transporta-
tion systems. See Figure 12.
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Discussions should include a description of the expansion proposed
for each existing airport in the system for the three time periods,
as well as the timing, type of development proposed, and general
locations of new airports. A description of the existing and recom-
mended types and timing of air navigation aids and air traffic con-
trol facilities should also be provided.

A history of aviation development in the metropolitan area, the
Nation, the future air transportation scenario, and the related ra-
tionale for the development proposed should be discussed.

An illustration and discussion of the organizational structure of
the airport system planning study should be provided, as well as a
discussion on how the airport system plan relates to the comprehen-
sive and urban ground transportation plans and the urban environ-
ment.

Finally, there should be provided a summary of costs and antici-
pated revenues; a financial plan; a discussion of how the plan will be
implemented; and a description of the organization and procedures
for the continuing planning function.

The technical documents should include a complete description
of the technical planning process and all of the inventory and study
data developed, and, as appropriate, background on the organization
of the study and a description of the coordination results. The ra-
tionale for the financial and implementation plans and the organiza-
tion and procedures of the continuing planning process should be
provided.
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of facilities to be used by single airlines for a maintenance hangar
and air cargo terminals.

71. Land Acquisition. Although land requirements will vary
considerably as to the type of aviation facility to be developed, it
will be necessary to formalize a program for the acquisition of land
to insure that the land will be available when projected demand for
the facility becomes apparent. Various methods for acquiring land
such as negotiated purchase and eminent domain proceedings can be
utilized. However, the actual method adopted will depend on the
municipality where the land is situated.

Rapid urbanization and the accompanying competition for large,
well located tracts of land in and near metropolitan areas will make
future airport sites scarce, unavailable, and expensive. Advanced
land acquisition for future airport development is thus highly de-
sirable, if not a necessity. The Federal Government has had a pro-
gram of financial assistance for advance land acquisition. Under
the Housing and Urban Development Act of 1965, grants are au-
thorized not in excess of the aggregate amount of reasonable interest
charges on funds borrowed locally to finance acquisition for a period
of five years from the date the loan is made or such financial obliga-
tion is incurred until an earlier date when construction starts.

While zoning and land-use planning can be considered as de-
vices for protecting open areas for future airport use, their effec-
tiveness is questionable. The outright purchase of the land, although
politically difficult, remains as the most effective measure for reserv-
ing future airport sites. While today’s purchase price will un-
doubtedly be surpassed substantially by the future value of the land,
the current expense will be significant. However, interim income
producing use can be accommodated as long as such use will not

derogate the future of the site or its environs for airport purposes.

Other methods for reserving future airport sites are: the purchase
or an option to buy at some future date; the purchase of easements
structured in a manner that would make future airport development
practical; and the purchase and resale of the land with deed re-
strictions.
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The surveillance program should be conducted annually or semi-
annually as each individual situation may dictate.

74. Reappraisal. Reappraisal is the systematic sequence of
activities directed at maintaining the planning process as a valid
and effective program, .

The surveillance program should provide information on major
changes of specific elements and signal the need for reappraisal of
the current plan in light of the changes. In any event, a reappraisal
of the plan would be indicated at least every five years. At that
time, the forecast period should be pushed forward by five years.

The reappraisal, or plan reevaluation, should consider all the
elements of the original planning process, including a reconsideration
of community policy objectives, the planning organization itself,
and a restudy of the financial resources and the development priori-
ties. Also of importance will be an examination and updating of
the technical procedures being used in light of the continually
evolving transportation and comprehensive planning technology.

Should a major revision of the plan be indicated from the results
of the reappraisal, a new plan, following essentially the same steps
as were used in developing the original plan, should be developed
and adopted.

75. Service. One of the main objectives of the continuing air-
port system planning process is the development of the capability
to provide needed planning data and assistance to those responsible
for plan implementation. The output derived from the planning
forecasts and analyses has limited value until applied to the decision-
making process. The service function should not be limited to the
study participants; it should also include the othtr public and
private sectors involved in community development and implementa-
tion programs.

Such services might include: supplying current and forecast
socio-economic, land use, and traffic data; preparation and updating
of maps; publicizing study recommendations; detailed analysis of
various elements®of the recommended plan; assistance in the devel-
opment of state and Federal needs estimates; assistance to operating
agencies responsible for implementing various proposals; and eval-
uation of alternative development plans that may be proposed from
time to time. The true effectiveness of the planning process will
ultimately be measured by the extent of its contribution to proper
project selection and design.

76. Periodic Report. The continuing airport system planning
process should not be limited to technicians and to technical and
policy commitiece members. The entire process should be given
exposure to demonstrate that the process is truly taking place and
also to justify to the local citizens the continual expenditure of
public funds. ‘

The report, prepared to coincide with completion of a surveillance
program, should include a quantitative summary of all surveillance
items and, more importantly, it should summarize the degree to
which the process has been successful. This can be accomplished
through several analyses, First, what has been the progress in
implementing the recommended airport system plan? Is land de-
velopment occurring in a pattern that is consistent with the land
use plan? The answers to these questions will lead to a re-examina-
tion of the total comprehensive planning and also of the steps taken
to implement these plans.

In order to help coordinate private development with the construc-
tion of airport improvements, it is suggested that consideration be
given to using the periodic report as a means of publishing results
of the revised plan.
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b. Operations at civil airports

4. Aircraft mix .

E. Consideration of new technology

1. Aircraft
2. Air navigation
3. Ground access

F. System requirements

1. Aircraft operational requirements
2. Capacity/demand analysis

a. Airfield
b. Terminal
c. Airspace

d. Ground access

G. Alternative systems

1. Ranking of alternatives
2. Selection of system

H. Plan implementation

Political considerations

Timing of projects

.m=<:os~:o§&oo:mmmonmmozm
Financing

Land acquisition

1
2
3
4.
5
6

. Recommended legislation/regulations/land use controls
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D. Federal Aviation Regulations (FAR)

Part 77 Objects Affecting Navigable Airspace

Part 151 Federal Aid to Airports

Part 153 Acquisition of U.S. Land for Public Airports

Part 157 Notice of Construction, Alteration, Activation and Deactivation
of Airports

E. FAA Publications, Miscellaneous

1. A Suggested Action Program for the Relief of Airfield Congestion at
Selected Airports. April 1969.

. Planning the State Airport System. December 1968

3. Staff Study—1980 Metropolitan Avea Airport Capacity Analysis, Loca-
tion—Atlanta, Georgia. June 19,1969

4. Air Traffic and Airport Congestion, Selected References. Bibliography
List No. 17—March 1969.

5. Air Traffic Patterns and Community Characteristics. 1963.

N

F. Statistical Data

Refer to Appendices C, Sources of Aviation Statistics, and D, Sources of
Socio-Economic Data
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Appendix C.

Sources of Aviation Siatistics—Continued

Area
Subject Tabular Detail Frequency Source and Notes
Area and Size Other
Limitations Limitations
Forecast of domestic passenger traffic | Domestic Revenue pass- Irregular Forecast of Domestic Passenger Traffic
for scheduled air carrier service. trunk line enger miles for the Eleven Trunkline Carriers,
carriers only. Scheduled Service, 1968-1977, Bu-
Three (3) forecasts based upon reau of KEconomics, Civil Aero-
three different assumptions for nautics Board (CAB).
fares.
2. Industry Forecasts for planning airport facil- | National, Project by | ATA Adrline Airport Demand Fore-
ities: 22 Hubs. phases casts, Air Transport Association
(ATA)
National aggregate and individual
airport forecasts for passengers, ! This is a continuing joint Airport
cargo, and aircraft movements— Demand Forecast Study by ATA,
1970,1975, 1985, member airlines, and gov’t./private
contributors.
General aviation history and fore- | National Total only April 1969, | Fact Book on the Magnitude and
casts for the general aviation fleet; aireraft in only. Economic Impact of General Avia-
distribution of fleet in 75 top SMSA dis- tton, Aerospace Industries Asso-
SMSA’s; hours flown; aircraft tribution. ciation (AIA).
movements; airmen; and,economic Forecast
impact. years 1970, ! This report was condensed from
1975, and a study of the general aviation
1980, industry which was prepared by an
aviation consultant firm for the Utility
Airplane Council of ATA. (Now the
General Aviation Manufacturers
Association)
3. Consultants Depends upon the method of eco- | Variable Irregular Aviation-oriented consultant firms.!

nomic analysis used by any particular
consultant and the metropolitan
area situation.

! Desired aviation statisties for
any particular metro. area are ob-
tained either by an information
search for what has been previously
done by consultants or by a con-
tracted research effort.
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Appendix C.

Sources of Aviation Statistics—Continued

Area
Subject Tabular Detail Frequency Source and Notes
Area and Size Other
Limitations Limitations
2. Airports cont. | A listing of public use airports, | All qualified Semi- (1) Adirman’s Information Manual,
which qualify for an FAA determin- public use annual Part 2, Airport Directory, Air
ation of the effeet a structure airports, per Traffic Service, Flight Services Div.,
near an airport would have on FAR, Part 77 FAA.
the safe and efficient use of airspace;
as provided in FAR Part 77, Objects Monthly (2) Alaska Airman’s Guide and Chart
A ffecting Navigable Airspace. Supplement, Coast and Geodetic
Survey, Dept. of Commerce.
Monthly (3) Pacific Chart Supplement, Air
Traffic Service, Flight Services Div.,
FAA.
C. AIRCRAFT
INVENTORY
1. Active civil States ranked by active aircraft | National, Re- Annual Census of U.8. Ciwil Aircraft, as of
aircraft ownership per 1,000 sq. miles, per ional, 50 Dec. 31, Office of Management
10,000 population States, All Systems, Information and Statistics
Counties Division, FAA.
Civil aircraft: Eligible, ineligible. ” Annual Ibid,
By vear of manufacture:
' Active aircraft annually registered
with FAA, each of past 10 yrs:
Total; rank of State
Active TU.8. aireraft: ” Annual Ibid.
Total; aircarrier, December 31;
general aviation—multi-engine,
4+ place single engine; rotorcraft; -
all other.
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Appendix "C.

Sources of Aviation Statistics—Continued

Area
Subject Tabular Detail Frequency Source and Notes
Area and Size Other
Limitations Limitations
1. Active civil Scheduled air carrier flight data by | Scheduled air Semi- Scheduled Air Carrier Flight Data by
aireraft cont. | type of equipment. carriers annual Type of Equipment (Machine tabu-
lation, Report No. PO 1800-1),
Office of Aviation Economics, Avia-
tion Forecast Division, FAA.
2. General Avia- | FAA Form 5010-1 All airports of Annual Filed at FAA Headquarters, Regional,
tion based record Inspec- and Area Offices
aireraft tion
3. Air Taxi Activities of scheduled air taxi opera- | Registered Periodic Scheduled Air Taxi Operalors as of
tors: No. of operators and aircraft. operators November 1968, Office of Manage-
ment Systems, Information and
Statisties Div., FAA.*
1 Scarcity of information for this
category. Best private source is the
National Air Taxi Conference or
an individual airport survey
D. ACTIVITY
1. Certificated Aircraft departures: Total performed | All scheduled Only certificated | Semi- Adrport Activity Statistics of Certifi-
Airline Opera- air carrier route carriers annual cated Route Air Carriers, CAB and

tions (Includes
passengers &
cargo)

Scheduled; nonscheduled;

On-line revenue traffic:
Passengers: enplanements:
Originations, scheduled service

Freight, express, and mail origina-
tions (tons) scheduled

airports; Hubs.

FAA.
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Appendix C.

Sources of Aviation Statistics—Continued

Area
Subject Tabular Detail Frequency Source and Notes
Area and Size Other
Limitations Limitations

4. General General aviation aireraft flight hours | All airports of Annual General Aviation Aircraft Flight Hours
Aviation by airports record by Airports, (Machine tabulation,
Operations Report No. MS 8070-9), Office of
at Nontower Management Systems, Information
Airports and Statistics Div., FAA.
(Includes
passengers) ! Scarcity of information for this

category. Best sources are FAA
Form 5010-1, or by an individual
airport survey.

5. Military Military air traffic activity National, Mil- Annual Military Air Traffic Activity Report,
Operations at itary Bases Office of Management Systems,
Military Information and Statisties Division,
Bases FAA

6. Demand Domestic and U.8. flag international | Scheduled air Quarterly, Origin and Destination Surveys, CAB/

origin and destination surveys carriers Annual, ATA

Semi-

annual ! Basis for reporting and the content
for these O&D surveys change from
time to time. For current informa-
tion, contact Chief, Office of
Carrier Accounts and Statistics,
CAB, For purchase, contact Viee
President, Finance and Account-
ing, ATA.

7. Scheduling Arrivals and departures from and | National, Int’l., | Bimonthly Official Adirlines Guide—Quick Refer-

to all locations with scheduled airline Cities, and ence Editions, R H Ddnnelly Corp.
service. Urban Places
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Measurement

(3) Employment and
earnings statistics

(4) Employment in
agrieulture

(5) Employment in durable
goods manufacturing

(6) Employment in non-
durable goods
manufacturing

(7) Employment in mineral
industries

(8) Employment in trans-
portation, communica-
tion and other public
utilities

(9) Employment in whole-
sale and retail trade

(10) Employment in publie

administration

d. Sales

(1) Value added by
manufacture

(2) Value of shipments
(3) Retail sales

(4) Wholesale sales

Frequency of
Publication

Quinquennial (all
censuses and
Annual

Quinquennial (all
censuses)

”

n

”

”

Quinquennial and
Annual

Quinquennial
Quinquennial (all

censuses)
"

Source

Federal Gov't.,
Bureau of the
Census and
Bureau of Labor
Statistics

Federal Gov't.,
Bureau of the

Census
"

"

”

Federal Gov’t,
Bureau of the

Census
”

”
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B. General Aviation—Basic Assumptions/Source Data

(1)

The number of enplaned general aviation passengers can
be estimated for hub by use of a passenger load factor and
one-half the total number of general aviation itinerant opera-
tions.

It is assumed that the average number of passengers per
plane will increase in the future years as larger general
aviation aircraft are introduced into the fleet. It is also

assumed that for most medium hubs the following factors
can be applied across the board for 1965, 70,75, and 80.

TaBLE 1. Average Number of Passengers Per Plane

Airport Type FY 1965 1970 1975 1980
Air Carrier Airports 2.77 3.02 2.26 3.36
Other Airports 1.70 1.90 2.20 2.50

MerHop: Multiply the average number of passengers per
plane by one-half the total number of general avia-
tion itinerant operations.

II. ATRCRAFT OPERATIONS

A. Air Carrier (Itinerant)—Basic Assumption/Source Data

(1)

The basic premise underlying the methodolgy for forecast-
ing air carrier operations by airport is that a relationship
exists between the number of enplaned passengers and the
level of service provided. It is assumed that the number of
aircraft seats for transiting and enplaning passengers and the
number of flichts by type of aircraft have been a function
of the traffic demand and traffic characteristics of the com-
munity as well as the route structure and operating policies
and practices of the individual carriers. And, it is assumed
that these same factors will continue to determine the level
of operations in the future.

The base year, FY 1967, operations by individual air car-
rier by aircraft type were developed from the “aircraft
departures performed” data published in the CAB/FAA
report, Airport Activity Statistics of Certificated Route Air
Carriers. Where appropriate, additions were made for foreign
and large intrastate air carrier operations based on an exami-

nation of published schedules. A further adjustment was
made for each airport forecast to balance the sum of the
above operations with the total air carrier operations reported
in the FAA publication, FAA Air Traffic Activity, FY 1967.
This adjustment was necessary to account for supplemental
air carrier and other unidentified operations.

The total seats provided by each aircraft type were deter-
mined by multiplying the operations by an average number
of seats installed. The total seats generated during the base
year for all transiting and enplaning passengers were the
sum of the seats provided by the various aircraft types. A
percentage distribution of seats by each aircraft type was
also computed.

Forecast Methodology

(1)

(2)

The total base year seats at each airport were forecast to
increase at the same rate as the forecast of enplaned pas-
sengers.

The forecast of aircraft operations was determined by revers-
ing the steps followed in developing the base year data. The
total forecast seats were distributed among the types of air-
craft the carriers are expected to operate at each airport in
the forecast year. The seat totals, by aircraft type, were
divided by average seating capacities to get the number of
aircraft operations required. Total air carrier operations
were determined by summing the operations by aircraft type.

B. General Aviation (Local and Itinerant)—Basic Assumptions/

Source Data

(1)

Air Carrier Airports

a. Base year data for numbers of general aviation operations
at air carrier airports were obtained from the FAA pub-
lication, FAA Air Traffic Activity, FY 1967.

b. General aviation itinerant growth rates have varied con-
siderably among the leading air carrier airports, and it
was assumed that individual differences would continue
throughout the forecast period.

¢. The nominal capacity of the airport was assumed to be the
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FAA publication, Terminal Locations for Planning Pur-
poses, CY 1966. The following method presents a gen-
eralized approach which follows the Terminal Area Plan
forecasting guidance for estimating aircraft operations at
general aviation tower airports.

1. Determine airport’s percent of U.S. towers’ total opera-
tions and total itinerant operations, using prior year
publications of FAA Air Traffic Activity, FY 19XX and
knowledge of the individual airport’s potential and the
economic expectations of its associated community.

2. Forecasts of future aircraft operations at FAA tower
airports were taken from the FAA publication, Aviation
Forecasts, FY 1968-1979 and extended to 1980 by the
Office of Policy Development. These forecasts are:

Aircraft Operations

at FAA Tower Airports

(Millions) 1970 1975 1980
Total 68.5 1125 184.9
Itinerant 40.8 63.2 95.7

3. Apply the derived percentage factors to the national
forecasts’ years to obtain the airport’s forecast for total
operations and total itinerant operations.

4. Forecast military itinerant and local operations as shown
for tower airports in Section C., Military (Local and
Itinerant) .

5. Subtract forecast of military itinerant operations from
forecast of total itinerant operations to get forecast of
general aviation itinerant operations,

6. Subtract forecast of total itinerant operations from fore-
cast of total operations to get forecast of total local opera-
tions.

7. Subtract forecast of military local operations from fore-
cast of total local operations to get forecast of general
aviation local operations.

b. Nontower Airports Included in the 1969 Terminal Area
Plan

The forecasts for nontower airports included in the 1969
Terminal Area Plan were accepted in their entirety. The
itinerant and local operation estimates were determined
by the procedures described in the FAA publication,
Terminal Locations for Planning Purposes, CY 1966.
Straight line interpolation and extrapolation were then
utilized to obtain the estimates for the desired years.

With the exception of using the ratio increases in Table 2
to adjust the base norm for operations per.based aircraft,
a generalized approach which follows the Terminal Area
Plan forecasting guidance for estimating aircraft opera-
tions at general aviation nontower airports is presented
under c. below.

Nontower Airports Not Included in the 1969 Terminal
Area Plan .

Forecasts for nontower airports not included in the Ter-
minal Area Plan were developed by the following method:

1.

@

Study the historical records of Form 5010-1 to deter-
mine base norms for local and itinerant operations per
based aircraft. Choose or develop base norms from the
years 1965-1967 which are typical of the airport. As
an aid to judgment, the following norms for General
Aviation Airports from the FAA publications, Terminal
Locations for Planning Purposes, CY 1966 are useful:

General Aviation Low Median High
Local Operations Typical Typical
per Based Aircraft 170 375 690

General Aviation
Itinerant Operations

per Based Aircraft 125 210 450

For all forecast years, multiply the base year norms
determined above for local and itinerant operations per
based aircraft by the applicable ratio to base year
increases given in Table 2. =

Forecast total general aviation based aircraft as de-

scribed in Part IV, Based Aircraft.
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(3)

Study the yearly historical trend of the percent of multi-
engine to total based aircraft and estimate a percent ratio
for 1970. Increase this 1970 ratio by the ratio to base year
increases in Table 4 to obtain the 1975 and 1980 percentages
of multi-engines to total based aircraft.

Total multi-engine aircraft for FY 1965 will be the actual
count taken from the Form 5010-1, and for each of the fore-
cast years it will be the product of total based aircraft times
the percent ratios developed in step (3) above.

If there were no multi-engine based aircraft at the airport,
assume zero based aircraft for total multi-engine in 1970, one
in 1975, and two in 1980.

Total single-engine aircraft for FY 1965 will be the actual
count taken from the Form 5010-1, and for each of the fore-
cast years, it will be the difference between total based air-
craft and total multiengine aircraft.

To obtain a split between multi-engine piston and multi-engine
turbine aircraft (Necessary to Obtain Aircraft Mix—see Part
VI, B.), apply the percentage factors of Table 5 to the total
multi-engine aircraft for each year to obtain multi-engine
turbine aircraft. Total multi-engine minus multi-engine tur-
bine equals multi-engine piston aircraft.

V. BUSY HOUR OPERATIONS

A. Air Carrier Airports—Basic Assumptions/Source Data

(1)

Air Carrier

a. A study was made of the relationship of air carrier busy
day to annual operations utilizing a tabulation of daily
operations from Form 886, Monthly Airport Traffic Record,
which was available for the large hubs and about one-fourth
of the medium hubs. It was determined that the air car-
rier busy day percentage of annual operations fluctuated
in a relatively narrow range about a constant value regard-
less of the size of annual operations. This value was
selected as the air carrier busy day percentage of annual
operations for the medium hub forecasts.

b. Another special tabulation of published Official Airline
Guide schedules for May, 1967, was made for all air car-

(2)

(3)

TABLE

rier operations by hour of the day by individual airport.
The peak air carrier hour was selected from the list. It
was assumed this hour and the percent of daily passengers
carried during this hour would remain the same through
the forecast period.

General Aviation

a. The smaller large hubs, whose traffic most nearly resembled
that of the medium hubs, and those medium hubs for which
the Form 886 tabulations existed were used to develop a
relationship between general aviation busy day and annual
operations. Separate relationships were established for gen-
eral aviation itinerant and local operations by means of re-
gression analyses.

b. The hourly distributions for general aviation operations
were based upon a national profile for general aviation
local and itinerant flying. The general aviation operations
for these categories during the air carrier peak hours were
then identified.

Military

a. An examination of the Form 886 tabulations for the large
hubs for which the tabulations were available indicated that
itinerant and local military busy day operations tended
toward a constant percentage of annual operations for each
category.

b. The military percentages of the busy day during the air
carrier peak hours were selected from national hourly dis-
tributions of itinerant and local military flying.

3. Regional Ratio Increases for Total General Aviation
Based Aircraft

Region and
Base FY

Actual Count Ratio to Base Year Increase

Base Year

1970 1975 1980

Eastern

FY 1965________ X

1.43 1.79 2,15
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B. General Aviation Airports—Basic Assumptions/Source Data

(1) Depending on the aircraft mix, busy hour of the week is a
percent of peak daily traffic. Peak hour general aviation total
operations can be determined by using the FAA Advisory
Circular AC 150/5060-1A, Airport Capacity Criteria Used
in Preparing the National Airport Plan, July 1968. This
circular provides an annual demand-weighted hourly demand
relationship.

Forecast Methodology

(1) Tower—Base year general aviation busy hour is obtained

from the FAA publication, Terminal Area Air Traffic Rela-
tionships, FY 1965. The forecast years are obtained by using
Figure 9, “Hourly versus Annual Capacity” in Appendix 2
of AC 150/5060-1A.
Enter the total annual aircraft operations on the graph and,
depending on the general aviation aircraft mix, read the peak
hour demand (weighted hourly capacity operations per hour)
that is obtained from the intersection of annual operations
and the aircraft mix population curves.

(2) Nontower—With the exception that the base year peak hour
demand must be obtained from Appendix 2 of AC 150/5060—-
1A, the procedure for Nontower General Aviation Airports is
identical with that for Tower General Aviation Airports.

(3) Military—Military operations were not considered in the busy
hour since the military services try to avoid congested time
periods at civil airports,

'T. AIRCRAFT MIX

A. Air Carrier—Basic Assumptions/Source Data

(1) The underlying assumption for the methodology of forecast-
ing the air carrier aircraft mix is that the assignment of an
aircraft type for service at an airport has been, and will con-
tinue to be, in response to the traffic demand of the community
and the route structure, the fleet, and operating practices of
the carriers. It is also assumed that the traffic characteristics
of each community as they would influence the assignment
of aircraft types will remain relatively unchanged. For ex-

(2)

(3)

ample, a community which generates primarily long-haul trips
will continue to do so in the forecast period.

The analysis and forecast of the aircraft mix is an internal
part of the methodology to determine the number of air car-
rier operations described in Part II.

The aircraft types in the base year were ranked according to
size from four-engine turbojets to two-engine piston aircraft
and a percentage distribution was computed for the cor-
responding total seats generated.

Forecast Methodology

(1)

The total forecast seats were allocated to the categories of
aircraft types in about the same proportion as the seat dis-
tribution in the base year. This step considered the individual
carriers serving each community, the respective fleets, and
the aircraft on order.

Thé phasing out process of aircraft such as the two-engine
piston models was accomplished by substituting, for example,
two-engine turboprops and two-engine turbojets.

The forecasts of aircraft types were summarized into the seat-
ing capacity groups X through T and operational groups A
and B as described in the table under VI.B. “Forecast
Methodology.”

B. General Aviation—Basic Assumptions/source Data

(1)

(2)

It is assumed that general aviation aircraft mix is by type
according to the classification of the based aircraft. This is
predicated on a similarity of transient general aviation and
based aircraft by type and equipment. Thus, general avia-
tion operations by aircraft type follow operational levels ac-
cording to the percentage distribution of based aircraft and
the national forecast for aireraft by make and model in the
FAA publication ,Aviation Forecasts, FY 1968-79.

For operational performance, two factors are significant, type
and number of engines (multi-engine) and weight (greater
than 12,500 pounds). It has been assumed that all turbine-
powered airplanes and ten percent of the multi-engine piston
airplanes will have the operational performance character-
istics of Type C aircraft. Type D and E have been combined
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VII. HUB SUMMATION ADJUSTMENTS
A. Introduction

The hub summation represents an estimate of aviation demand
‘or the entire geographical area of the hub and has been constrained
oy the physical capacity of any airport. Analysis and judgment are
required to arrive at a total hub demand estimate.

The hub summation is a culmination of the forecasts of a large
wmber of variables ranging from those for which relatively little
lata are available or where intangible factors are expected to play
v major role to those having a fairly stable historical series. All
he factors must be weighed and evaluated according to the ex-
serience and intuition of the analyst. The two primary evaluations
ind adjustments used for the medium hubs were concerned with the
iir carrier and general aviation tower airports.

B. Air Carrier Airport Adjustments to the Hub

(1) Although the forecasts by the Office of Policy Development
for air carrier passengers and operations were not constrained,
general aviation and military were restricted by the physical
capacity of the airport.

(2) In order to determine each air carrier airport’s full impact
in the total hub structure, graphical trend analyses of all
historical and forecast data were made. From these analyses
the adjustments were as follows:

a. All' air carrier forecast statistics developed by the Office of
Policy Development were used as “bench marks” and were
not adjusted in any manner.

b. Reasonable trends for unconstrained general aviation and
military operations were determined by graphical analyses
of historical data and all available forecasts. These trends
were balanced to logical total aircraft operations for the

hub.

c. The Table 1 average number of passengers/plane for
“Other Airports” were applied to the difference between
the general aviation itinerant operations determined in
step (b) above and those developed by the Office of Policy
Development to obtain general aviation passengers not
constrained by airport capacity.

d. Total general aviation passengers for the hub were the
summation of step (c) above and those developed by the
Office of Policy Development.

e. General aviation busy hour not at the air carrier peak was
based on the total of general aviation operations and calcu-
lated as described in Part V. Busy Hour Operations, B,
General Aviation Airports.

C. General Aviation Tower Airport Adjustments to the Hub

(1) In order to ascertain the validity of the forecasts and to* de-
termine each tower airport’s full impact in the total hub
structure, graphical analyses of all historical and forecast data
were made. From these analyses, the adjustments for air-
craft operations were as follows:

a. Reasonable trends not constrained by the physical capacity
of any airport were determined by graphical analyses of
historical data and all available forecasts. These trends
were balanced to logical total aircraft operations for the
hub.

b. The above adjustment for aircraft operations was of pri-
mary concern. Once this base was established, all other
activity variables were forecast by the methods outlined for
general aviation airports.

VIII. SUMMARY OF MEDIUM HUB
. FORECASTING METHODS

Total airport aviation activity for each hub is the summation of
four forecasting categories:

A. Air carrier airports,

B. General aviation tower airports and nontower airports identified
as potential candidates for air traffic control services or navigational
aids. .

C. General aviation nontower reliever airports and airports with
50 or more based aircraft which were not included in Category B.

D. All other general aviation nontower airports with less than 50
based aircraft and which are open to the public. The base data
for all airports in this category were added to totals and forecast as
one group.
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mission has called a hearing for the selection of a site for a new major air-
port in the metropolitan area pursuant to Minnesota Statutes, Section 360.124,
and until the commission has determined not to use the site described in the
notice of hearing for a new major airport, the governing body of each govern-
ment unit in the metropolitan area shall submit to the council for review and
comment in accordance with and submit to the provisions of Minnesota Statutes,
Section 473B.06, Subdivision 7, any land use and development control measure
applicable to or proposed for the site described in the notice of hearing or to
any property within five miles thereof, and any proposed amendments or
variance thereto. During the period described above, no government unit
shall construct a public building or facility on the proposed airport site or
within five miles thereof until it has submitted its plan therefor to the metro-
politan council for review and comment as provided in this subdivision.

Sec. 2. ArcraFr Noise Zones. Within 120 days after the selection and
approval of a site for a new major airport in the metropolitan area, the metro-
politan council shall determine the probable levels of noise which will result
in various parts of the metropolitan area from the operation of aircraft using
the site, shall establish aircraft noise zones based thereon applicable to prop-
erty affected by such noise, and shall establish acceptable levels of perceived:
noise decibels for each land use, using the composite noise rating method and
tables or the mnoise exposure forecast method and tables. Each government
unit having power to adopt land use and development control measures ap-
slicable  to property included in any aircraft noise zone, shall adopt or in-
sorporate in existing land use and development control measures the applicable
acceptable level of perceived noise decibels established by the council, and
shall adopt such other control measures as may be necessary to prevent the
1se, construction or improvement of property and buildings under its jurisdic-
ion so that persons using the property and buildings are subjected to a level
»f perceived noise decibels in excess of the acceptable level established for
‘hat land use. A map showing the aircraft noise zones and a copy of the
ipplicable acceptable levels of perceived noise decibels shall be mailed to the
zoverning body of each government unit having authority to adopt land use
ind development control measures applicable to property in each aircraft noise
wone, to the commission, and to the state commissioner of aeronautics. The
sontrol measures adopted by a gpvernment unit to comply with this section
shall be submitted to and reviewed, changed and approved by the council, and
slaced into effect by the government unit, in the manner prescribed in section
L subdivision 2. The council may make changes in the aircraft noise zones
ind the applicable acceptable levels of perceived  noise decibels to conform
vith the actual levels of noise produced by aircraft using the airport site
vhen it is in operation, and may require changes in control measures ap-
dlicable to airport noise zones to conform with changes made by it. No
woperty shall be used, and no building or other structure shall be constructed
iw improved, within any aircraft noise zone, so that persons using the property
mnd buildings are subjected to a level of perceived noise decibels in excess of
he acceptable level established by the council for that land use.

Sec. 3. ContrRoL MEasure Invorvine Taking; CoNDEMNATION BY CoM-
missioN. Subdivision 1. If either the provisions or the application of section
1, subdivision 2, or any land use and development control measure applicable
to public or private property in an airport development area is determined hy
a court of competent jurisdiction to constitute a taking, the commission in
the exercise of its power to acquire lands for the airport shall have the power
to acquire the property or any similar property or to acquire an interest
therein to the extent needed for the application of such measure, by eminent
domain exercised in accordance with Minnesota Statutes, Chapter 117. The
right to eminent domain shall be exercised if the commission has or will have
funds to pay the condemnation award and the council determines that it is
necessary to protect the airport from encroachment or hazards, or to protect
residents in the area, or to encourage the most appropriate use of property in
the airport development area, or to protect and conserve the natural resources
of the metropolitan area,

Subd. 2. The commission may retain any property now owned by it or
acquired pursuant to subdivision 1 and use it for a lawful purpose, or it may
provide for the sale or other disposition of the property in accordance with a
redevelopment plan in the same manner and upon the same terms as the hous-
ing and redevelopment authority and governing body of a municipality under
the provisions of Minnesota Statutes, Section 462.525, all subject to the pro-
visions of section 1, subdivision 2, or existing land use and development
control measures approved by the council.

Subd. 3. The commission and any other government unit in the metropolitan
area may enter into an agreement whereby the cost of acquiring any prop-
erty and the proceeds from the sale or other disposition thereof pursuant to
subdivision 2 are to be shared by the commission and such government unit.
The commission, the metropolitan council, or any government unit may also
enter into any agreements with the United States or the State of
Minnesota, or any agency or subdivision thereof, and do all acts and things
required by State or Federal law or regulations as a condition or consideration,
for the loan or grant of funds or property for the purpose of land acquisition
or improvement pursuant to subdivisions 1 and 2.

Sec. 4. ReLATION To AlrporT Hazarp Zowinc. Sections 1 and 2 and any
criteria, guidelines or land use and development control measure approved hy
the council pursuant thereto shall in no way supersede or limit the powers
conferred on a municipality to do airport hazard zoning or the commissioners
of aeronautics by Minnesota Statutes, Sections 360.061 to 360.073, and shall be
consistent with any exercise of such power by the commissioner.

Sec. 5. GovErnMENT UniTs IN AIRPORT DEVELOPMENT AREA; TaAX SHARING.
The legislature determines that the location of a new major airport in the
metropolitan area will increase the value and rate of development of land in
the airport development area; that the airport development area mdy comprise
property located in several government units; that the exercise of the powers
and duties conferred on government units by sections 1 to 3 to control develop-
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